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Introduction

Asbestos is everywhere! Possessing an
enigmatic history of incalculable risks — and
henefits — asbestos now reaches into our daily
lives by myriad means. Long used in relatively
small amounts for centuries asbestos uses and
demands have gained momentously in our
modern industrialized society. In the last 60
vears, global use of ashestos has increased more
than 100-fold — from 30,000 tons to four million
tens. Asbestos is widely stated to be a con-
stituent in at least 3,000 manufactured
products. Industrial usefulness of ashestos
stéms _particularly from its natural properties
— nonflammability, flexibility, tensile strength,
low density, resistance to acids and alkalies,
and high electrical resistivity.

Res*ﬁltantly, widespread dissemination in the
total environment is revealed by asbestos fibers
in the air we breathe, the food and beverages we
consume, and the water we drink. Asbestos thus
no longer represents singly an occupational
hazard but a menacing and growing problem of
environmental pollution threatening everyone.

Accordingly, interest in the health aspects of
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ashestos has gained both scientific and social
momentum in recent years — two major
national meetings have been convened on the
adverse health hazards and ultimate conse-
quences of asbestos: the first was held at the
New York Academy of Sciences in 1964 [Ann.
N.Y. Acad. Sci. 132(1): 1965] whereas the second
took place ten years later at the National
Institute of Environmental Health Sciences in
1974 (E'nviron. Health Perspect, No. 9: 1974).
Histerically, significant ashestos literature,
in addition to the above proceedings, include A.
J. Lanza’s Silicosis and Asbestosis, Oxford Univ.
Press (1938), the National Academy of Sciences’
Asbestos. The Need For and Feasibility of Air
Pollution Controls (1971), and the National
Institute for Occupational Safety and Health’s
Criteria for a Recommended Standard . . . . Oc-
cupational Exposure to Asbestos (1972). The
International Agency for Research on Cancer
(IARC) published in 1973 a critical Monograph
on Asbestos which permits an evaluation of the
carcinogenic risk to man (TARC Monographs on
the Evaluation of Carcinogenic Risk to Man.
Some Inorganic and Organometallic Com-
pounds. Volume 2). Geographical, mining,
production, and use data are presented in the
United States Mineral Resources Geological
Survey Professional Paper 820 (1973) and the
Bureau of Mines Bulletin 650 on Mineral Facts
and Problems (1970). In 1972 P. Brodeur wrote a
popular account of Asbestos and Enzymes
(Ballantine Books). Recently C. Kenton
prepared a National Library of Medicine
Literature Search {(No. 73-31) containing 363
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keyworded citations on Asbestos Toxicity.
January 1970 through July 1973.

The asbestos literature — as is most publish-
ed literature — is scattered throughout the
world in diverse sources. Recently the
Biomedical Sciences Section began building: a
computerized data base on asbestos for the
period 1960 into 1974 emphasizing hazards and
clinical aspects. Entries .were expediently
selected to représent a cross section of the total
asbestos literature and to complement. this issue
(No. 9) of Environmental Health Perspectives.
These 549 records each consist of author(s), title,
journal, citation, factual abstract, and
keyterms. Author, keyterm, and permuted title
indexes serve as entry ports into the record file.
The listing is arranged by year — the most
current year first — and alphabetically within
each year by author. The number of references
in our collection as categorized by year are:

'15/1974 73/ 1973 49/1972  96/1971
83/1970 36/1969 41/1968 29/1967
13/1966 59/1965 23/1964  6/1963
11/1962 9/1961 6/1960 '
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Original papers were annotated whenever
possible; some few were taken from abstract
journals. Annotations reflect author's remarks
and conclusions as they appeared in the
literature. Our computerized asbestos collection
will be updated on a routine basis, with periodic
publication and dissemination.
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Abstracts

<1>
Anonymous, Aszbestos in the air., Baviron. Act., May
1 1S {1978

The GAF Corporation plans to shut down itsg Lowell,
Vvermont asbestos mine in March, 1975 rather than
meet the pollution control requiremsents of the
Environsental Protection Agency. The Corporation
cites cost of regunired pollation control devices as
the raason.. Coapany officials say they will sell
the mine for a "salvage price" of #650,000. Local
people are negotiating with the company for posamible
purchase.

ASBESTOS; OCCUPATINNAL EXPOSUOR®; ENVIRONMERNTAL
CORTAMNINATION

<25
lnonysous, Asbestos in the water: Tesporizing with
cancer., Consumer Reports, 6: 8438 {(197H.

Ashestos-11ke fiters have been found in the
drinki{ing-water of ¢ities across the 0.5. including
"Dbuluth, Peston, New York, Philadelphia, Atlantic,
Chicago, Dallas, Kansas City, Denver, San Prancisco,
and Seattle. fThe presence of asbestos Iz certain in
puluth and San Francisco vater omnly; hovever, the
presence of asbestos'is probably widespread in
drinking-vater dee to leaching fros astestos=cement
pipe.used in water systes in addition to industrial
contamination. The opinion iz given that commuanity
wvater systess fall to respond to wvater contamination
other than bacterial.

ASBESTOS; CANCER; ®HNVIRONMENTAL CONTANINATION

<>

Anonymonsg, Ashestos, Pood Chemw. Fews, 16(7)y: 2
(1978} .

The Pood and Drug Administration (PDA} is expected
to ask the Pnvironmental Protection Rgency (EPR) to
clarify its decision orohibiting use of the Duluth,
Minnesota vater sapply, since EBPA lacked information
about the ashestos content of other clities water
supplies. The FDA noted that the water supply in
Sah Francisco containg more agsbestos naturally than
does the water in Doluth.

ASBESTOS; ERVIRONMENTAL CONTAMINATION; STANDARDS

<u> .
Anonymous, Asbestos, Pood Chem. Wevs, 16(8): S0-51
{1970y ,

The Commissioner of the Pood and Drug Adsinistration
(FDA} requested clarificatlion of the ban by the
Environmental Protection Agency (EPA}, of the uge of
the Dulath water sepply for homan consuaption. The
Agency has been informed that the San Francisco
water supply is naturally contaminated wvith asbestos
fibers from serpentine rock and that the madority of
asbegtos fibers found in the water supply of Dulyth,
minnesota 1s short {%u in length), vhereas fibers
isplicated in the davelopment of malignancy are wery
long. The "PA is questioned about future plans to
teclassify water supplies of other clties, since it
is FDA's responsibility to enforece the ruling.

ASBESTOS; IWGESTTION; ENVIECWMERTAL CONTANINATION;
STARDARDS; HUMAW
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[>T
Anonymous, Asbestos, Food Chem. Wews, 16(9): 2
(1973} .

Ro increase {mn cancer deaths was shown.in reviev of
death certificates by the RCY.of Winnesota, Fesidents
vhose wvater supply vas contawinated by asbestos
fibers from a taconite will. .Researchers agree that
it is to early to make a positive decision on the
effects of asbestos fibers because of the long
latency period (20-40 years) associated with
asbestos diseases,

!SB!&TOS: AUMAN; ERVIRORMENTAL CONTAMINATION:
INGRSTION; CAWCER

RS

Anonysous, PDA optical test method criticized by
UsSpI, environmental greups., Pest, Chem. News, 2(Ff}:
2z (197, B

The Food and Drug ndgiﬁistration's proposed optical
vethod of detecting asbestos was critized .hy Malcola
Foss, the Environmsental fefense Pund and the Center
for Science in the Public Interest as teing
insufficient to ldentify seall amounts of amphiboles
and chrysotile in cowmercial talcs. Kalcolm Ross
recommended the following procedure: optical
screening to identify coarse grained primary
amphiboles and chrysotile if present as fibers
longer than 10 u; x-ray povder diffraction
examination if the amount of asbestos present is
greater than one weight percent; and electron
sicroscopy, electron diffraction, and energy
dispersive semi-quantitative chemical analysis to
aake an absolu*e mineralogical identification.

ASBRSTOS; ANALYSIS; STANDARDS; CARYSOTILR;
ERVIRONNENTAL CONTANINATION

<7y
Anonysous, Asbestos, FPood Chem. News, 16{2): 2
(1978 .

The Asbestos Research Council stated in a report to
the PDA that, according to regearch hy TRA
Industrial Products, Ltd., asbestos filters used for
beer processing 444 not introdude "any additicnal
asbestos fibers®” in to the beer,

ASBESTOS; ASBESTOS PILTERS; POOD CONTAATNATION

<B>

Anonywous, FDA treatment of asbestos filters
criticized; firms warn of substitate., Food Ches.
FNews, 15{83}: 30-31 (157m) . -

Even though the Food and Prug Admilnistration placed
no restrictions .on the use of asbegtos filters in
the food and baverage processing ipdustries, 1t
should have made a strong, affirmative statement for
the contlnued use of asbestos filters according to
sone firms, The firms noted that in some Linstances
asbestos filters are being replaced by wicro-glass
filters vhich may prove to be even more dangerous.

ASBESTOS; STAWDARDS; POOD CORTAMINATION; ASRRSTOS
FILTERS
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<>

Anonysous, Nev ashestos detection alternatives
suggested to FDA,, Pest, Chew. Wews, 2(T: B8-9
(197

The Cosmetic, Toiletry - and Fragrance Assoclation
(CTFA) called the FPDA's proposed optical method for
detecting asbestos in talc 7prematdure” and suggested
deferment antil: (1) the standard deviation of the
proposed test sethod is determined;- (2) an
evaloation is dope to validate the assusption that a
single willigras sample is statistically
tepregsentative of the lot; (3 a re-evaluation of
the cost and practicality of the test. method is
accoaplished: and () and Intensive.search is sade
for a more reliable and practical test method,
klterpative methods suggested to detect chrysotile
and tremolite in talc were: optical microscopic
methods, X-ray step scanning, ¥-ray scanning optical
nicroscopy, x-ray scanning, differential thermal
analysis, scannipg electron microscopy and
transsission electron microscopy electron
diffraction.

ASBESTOS; AWALYSIS; STANDARDS; TALC

<10>

Breelind, J.L., Potential hazard from eating rice
coated with glocose and tale., J. Amer. HMed, issoc.,
228N Y [(19Th).

Rice pften is coated with glucose and tale to
improve the appearance of the rice kernel. Due to
the potentially carcinogenic nature of asbestos, the
PDA requires that ashestos-free talc he used. The
Rice Millers Assoclation has urged the PDV to ban
the coating of milled rice because {t conceals the
true nature of the rice kernal, adds to the cost of
the vice and most be washed off hefore use, further
reducing the rotritive valyge.

ASBESTOS; STANDARDS; CANCER; IWGESTIONW; FOOD
CORTAMINATION; HUMAW

<t

gli{ison, &.H., Progreas Iin instrumentation and
techniques for measutrement of air pollutants.,
National Pnvironmental Research Center; 0ffice of
Rasearch and Developmsent; Environmental Protection
Agency, FPA=650/2-7B-015: p. 12 (1974) .

Adeguate methods are avallable for measuring the
enission of the hazardous alr pollaotants, aercary
an? beryllium. However, the electron microscope
technique for detersming asbestes in filtered ambient
air samples is nct rapid enough to sdpport an
enlssion standard. Work is in progress to find an
adequate technique for measuring sonrce emlssions of
ashestos.

ASBESTOS; STANDARDS; ANALYSIS; PNVIRONMENTAL SAMPLING
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<12>

Gibbs, G.¥,; Lachance, H., Dust-fiher relationships
in the Quebec chrysotile industry., Arch. Environ.
Aealth, 23(: 69-71 {1974y, -

fost routine measurements of alrborne asbestos
concentrations have heen made by the midget impinger
mathod which has relatively ilow efficiency for fiber
collection and primarily gives a particle (dust)
count. Piber concentration 13 probably more -
important with respect to Adisease and the wesbrane
filter method is more efficient in detersining fiber
connt. Wo correlation was found among B7 counts
made by both the paired midget impinger and membrane
filter methods and no conversion factor Hetween the
tvo could be calculated. Ontil the relationships
can be ascertalned, safety standards should continue
to be based on dust counts for which-wmuch
epldeniological support exists, rather than fibder
counts.

ASBESTOS; AMNALYSIS; STAWNDARDS; B!VIRONHBITAL SANPLING

<13>

Libghite, H.¥.{ Wershba, H.S.; Atkinson, G,%.;
Southard, M.B.,, Asbestosis and carcincma of the
larynx, J. Amer, ¥Ned. Assoc., Z28(12): 1571-1572
1970y

A possible association between ashestosis apd
catcinoma of the larynx is_suggested in three case
histories of men employed in the asbestos industry.
All had chest x-rays consistent with asbestosls and
had smoked at least a pack of clgarettes a day for
a considerable length of time. All three were found
to have epidermoid carcinosas of the larynx. ¥o
precise causative role could be assigned to ashbestos
and a synergistic effect of cigarette smoking and
asbestos exposure was possible.

ASBESTOS; ASBESTOSIS; CARCINOMA; CRWCER;
OCCOPATIONAL EXPOSURE; X-RAY

<14y

Masson, T.Jd.; McKay, P.W.; Ailler, %".W.,
Ashestos~-1like fibers in Culuth wvater supply., J.
Amer. Med. Assmoc., 228(8): 1019-1020 (197},

Becansge high concentrations of asbestos-lixe fibers
vere found in the drinking water of fuluth, Minn. »
study was made to detersine if the fihers were
related to cancer mortality, Data were ahstracted
from death certificates of all persons vho died of
cancer in the U0.5. from 1950 to 1969 and the nusher
of deaths dve to cancer In vhites was tabulated
according to age, sex, and five-year intervals. The
age adqusted cancer death rates for nDuluth were also
tabolated and a comparison made with those from the
state of Minnesota and Fennepin Coonty, OFf 21
cancer sites in the study, only mortality rates from
rectal cancer increased sighficantly (P < .01 with
time and especially in the most recent 5 year
period. Sased on other studies from occupational
exposare to asbestos the death rate from cancer of
the esophagus and stomach should have increased to a
greater degrae than that for the rectum bat did not.
There ware no significant excess deaths from cancer
apong persons under 20 ysars of age. A longer
folloy-up study is necessary to determine if a
relationship exists between cancer and asbestos in
the Dueluth drinking water,

ASBESTOS; CAWCER; CANCEF NORTALITY: FPNVIRONMENTAL
CONTANINATION; INGESTION; NON-OCCOPATTIONAL EXPOSURE

Environmental Health Perspectives



<15

McDonald, J.C.; Becklake, W.R.; Gibbm, G.¥.;
NcDonald, A.D.: Rossiter, C.F., The health of
chrysotile ashestos mine and mill workers of

Quebec., Arch, Environ. Health, 28(2): 61-68 {1978y,

Studies pf respiratory syaptoms and functionm,
roentgenographic changes, and mortality vere sade in
relation to dust exposure {n the Quebec chrysotile
industry. A total dust exposure index for each
worker ¥as calculated based on time and extent of
dust exposure. An examination of the mortality of
the workers showed no canse of death (except
pneuxonlonis) with a rate above that of the general
population. TFxcess death from respiratory cancers
was, at most, 50% above expectation, based on
age-gspecific rates for Quebec and the mining region.
Breathlessness on erercise, diminshed inspiratory
capacity, parenchywmal and pleural changes, and
respiratory disease mortality vere related to dast
exposure and to each other, Saftey standards for
the ashestos {ndustries should be bazed on
dose-response relationships eastablished by sound
epidentinlogical studies. ’

ASBESTOS; CRRYSOTYLE; OCCUOPATIONAL EXIPOSURE;
PIBROSTIS: X-RAY; MUSOTHPLIOMA; STAWDARDS;
PREOMOCONTOSIS; YRHNTILATORY DEFECTS; AOMAN

<16>
Anonysous, lshestos., Nat. Safety Wews, 1083 :
1E6-160 (1973 .

The U.5. Bureau of Mines found the concentration of
ashestos fibers in asbestos mines to be low, hat
well abave 5 fibers/al of air in asbestos msills.
The Buresn's report concluded that Msome operators
are adeguately controlling the amcunt of asbestos in
the breathing Zome of vorkmen; however, many are
using inadeguate control measures and practices,
which result in workmen being exposed to asbestos
fiber concentrations above S Fiberssalm; *it is
balfered that operators of most mills and mines
shoald be able to meet a ‘five flbers/ml of fibers
qreater than five um in length' standard"” by
following proper practices.

ASBESTOS: STANDARDS: OCCUPATICWAL EXPOSURE; ASBESTOS
NINING

17>
Anonyeous, Rain gets request to ban asbestos cement
water plpes., Pest. Chem. News, 2(2y: 12, (1973).

The Center for Sclemce In the Public Interest has
petitioned the Pnvironmental Protection Agency and 6
Congressmen to request a ban on the use of ashestes
cement plpe in water systees, The Center sald that
"there 18 ample Teason to bellave that ingestion of
the major varitlies of asbestos leads to increased
risk of gastrointestinal cancer."

ASBESTOS; CANCER; STAWDARDS; ENVIRONMENTAL
CONTANINATION; INGESTION; GASTROINTESTINAL

<18>

Ahronymous, FPDA's proposed asethod of analysis for
ashestos questioned., Pest, Ches, Raews, 2({3): 1t
{1973 .

Walter C. McCrone Associates, Inc. clalms that
asbegtos analysis by the Pood and Drug

Muin] strationts proposed optical msethod wounld be
tise consuming and expensive, and that a dlspersion
stalning method vould be more feamible. HNcCrone
discusaxed alternative methods, concluding that the
scanning elactron sicroscope vas an “ovarrated tool"
and a polarizing light microscope was uselesas for

December 1974

very seall asbestos fibers; a Aiffraction method
aust be used for detecting these small fibers, The
firm stated that sost laboratories lack the
equipnent or skilled analysts necessary for each
-ethoda and tend to use avallable tools and skills
instead.

ASBESTOS:; ANALYSIS; STARDARDS: ENVIRONRENTAL SANPLING

£19>
Anonymous, FDAk detainsz lima beans contaminated with

ashestos after accident., Pood Chan. Wewsz, 15(2T:
29-30 (19711).

The Food and Drug Rdministration detained 15,000
hags of dried lima beans that were contaminated with
asbestos following a shipboard accident. The owners
were unable to recondition the beans and shipped
them to another country. '

ASBESTOS; WON-QCCUPATIONAL EIPOSURE; POOD
CONTANINATION

20

anonysous, EPA'sS Korp says ashestos in pesticides is
not a health hazard., Pest, Chew. Wews, 1{52y: 1
(197 .

After revieving pertinent information, the
frvironmental Protection Agency informed the Food
and Drug Administration that po great need for
concern exists concernling ashestos contamination in
pesticides. An EPA study showed the presence of
tremalite bat not chrysotile in the talc used in the
29 pesticides tested.

ASBESTCS: ENVIROWMENTAL CONTAMNINATION;
NON-OCCUPATIONAL EXPOSORE

<21>

Anonywsons, Wastewater liwmits sought by ®PA could
close some asbestos plants., Chemecology, DPec.: 2
{1973y,

The ®nvironmental Protection Agency has proposed
restrictions on total suspended nonfilterable
solids, biochesical oxygen demand (5 days), and o¥
of vastevaters from ashestog plants that manufacture
cement pipe, cement sheet, paper with starch binder,
paper with elastomeric binder, millboard, roofing
materials, and floor tile products. TExisting plants
are erpected to reach rerc pollatant discharge by
1983. Plants whose constraction began after Oct.
30, 1973 (except for those making cement pipe and
paper with elastomeric binder) sust meet zero
discharge vith present technologies. The wastes
renoved from wastewater aust be contalned to prevent
environeental contamination.

ASBESTOS; ENVIRONNENTAL CONTAMINATION; STANDARDS;
ENYTROWAENTAL SAMPLING

<22>
Afonymous, Ashestos - lung cancer - pesothelioma.,
tancet, 1{7807): 815-816 (1973},

tang flbroails, prisary lung cancer, and pleanral
megothelioma are asmociated directly with the
occupational inhalation of asbestos dusat,
Epldeniological studies indicate that 80% of
wegothelionas occur ia people exposed to asbestos.
The latent periocd between exposare and tamwer
developaent 13 long and exposure may be neither
prolonged nor heavy. All types of aghestos induce
aescthelionax in experimental animals.

ASBESTOS; LUNG; TIBROSIS; MESOTHWLIONA; CANCER:
TUMOR; OCCUPATYIONAL EXPOSORE; INHALATION: ROUMA¥W
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«an
Anonymous, Health criteria and standards for the
epvironment., ¥80 Chronicle, 27: 10B=110 [1973).

At a 1972 meeting sponsored by the ¥World Realth
organization in Geneva, an international program was
desiqnated to develop environmental health criteria
for 6 categories of substances, including asbestos.
The fibrots mineral was included hecause of its
carcinogenic properties and widespread comsmercial
use,

ASBESTOS:; HPALTH CRITEBRIAR; STANDARDS

28>

Anonywous, Fxcerpts fros the criteria docusent: TI.
Racommendations for an ashestos standard,, J. Occup.
Med, , 15(8): 375-376 (1973,

The proposed lismits for occupational exposure to
asbestos vill prevent asbestosis and minlmize cancer
tisks in asbestos workers. Recommendations ‘include
standards for work place exposure, for medical
survefllance, for vork practices, for warhing
labels, for personal protective equipment apd
clothing, for monitoring, and for record keeping.

ASBESTOS: ASBESTOSIS; CAWCER; OCCOUPATIONAL BXPOSURP;
STANDARDS; ATUMAN

<25
Anonysous, *sbestos as an industrial hazard., Wed.
J. Aust., 1: 92 [197H .

A statement by the International hgency for Regearch
in Cancer summarizes the present knowledge of
ashestos health hazards. There is a direct
telationship betwveen the inhalation of asbestos dust
and cancers of the lung, pleura, and peritonean.

The carcinogenic risk and aqiiun are related to the
size and shape of the fibers which are most
dangercus whenr straight and fine. The greatest risk
is ampng workers in asbestos industries; the general
pablic usually is not at risk, even in crban areas.
Infinitely greater cancer risk from occupational
asbestos exposure is evident in heavy smokers.
dnfortanately, 20-40 years wmar elaspse tetveen
ashestos exposure and development of cancer.

ASBESTOS:; TWAALATTON; CANCER; OCCOPATIONAL EXPOSURE;
WON-OCCUPATIONAL EXPOSORE; PLEORA; LUWG; PERITONEOA

<26

Ahonymous, FDA seeks to define issues regarding
asbestos contasination, PODN Consumer, 7{9): 29
(1973 .

The Pood and Drug Administration took three actions
relative to asbestos contamination in food and
drugs: {1} a request for all information available
on the effects of ashestos injection throagh drug
9se, (2) pohlished for cosment & petition from the
Center for Science in the Public Interest and the
Povironmental Defense Pund to prohiblt ashestos
residoes in food and drugs, and (3) presented plans
to reduce ashestoy residoes in food and drugs to
uinieum detectable levels by present teéchnoloegy.
The plans are to establish a more accarpte standard
test method for detecting ashestes Cibers in
food-grade talc and to require that no’asbestos
filter be used in the manufacture of injectable
drags nhless no acceptable alternative iz avallable,

ASBEESTOS; PHYIROMMENTAL CONTAMINATION; STAWDARDS:
ASPESTOS PILTTRS
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«27>

Lnonysous, Proposed methodology for ashestos
determination is lisited, firs says., Pest. Ches.
Hews, 2(2): 6 (1979).

Efventions told the Food and Drug Administration
that the limited resolving pover of optical
nicroscopes reduced the capahil{ty of detecting
small ashestos fibers that occur in talc, The
PDA-proposed optical wethod sheuld be replaced by
high tesolution scanning electron microscopy (SEM),
even though the SEM method could not "positively
{dent Ify a fiber as belng asbestos.™ 1In contrast,
Engelhard Minerals £ Chemicals said that the FPDA's
proposed methol was "a technically sound and
fundasentally applicable method for the optical
identificiation of and discrimination between tie
listed amphibole minerals, chrysotile, and talc.”
However, the method i3 time consuming, costly, and
beyond the capabilities of most field engineer
personnel .,

ASBESTOS; STANDARDS; AWALYSIS

<28> - .
Aponte, G.EB., Some current c¢ohcepts of the

pneumocon ioses., Ann. Clin. Lab. Sci., 3¢} : 219-223
(197N .

The tisk of malignant neoplasia related to
occupational asbhestos exposure is high, even when
no radiologlcal evidence of pulmonaty fibrosis
exists. Exposure through envivonmental pollution
apd other non-occupational sources can be
signiticant as evidenced by the high incidence of
ashestos bodies and fihers in the lungs of urhan
dwellers,

ASBESTOS; CANCER; LONGy OCCUPATIOWAL FPXPOSORT;
ENVIRONMERTAL CONTAMINATION; ASRESTOS BODTES:
REOPLASIA; NON-OCCUPATIONWAL EXPNSURE

<29>

Bartoslewlicz, L., Improved technlaues of
identification and detersination of airborne
ashestos., Amer, Ind. Hyg. Assoc. J., 34(6): 252-259
(1973,

The iwmage analyzing micrescope (IAW} method of
jdentifying and guantifying airborne ashestos
inclades: (1} a modified sampling wethod for
unifore and representative particle callecting; (2%
ashing of the specimen to eliminate the colleection
filter and oxidizable particles which interfere in
analysis; and (3 the use of a refractive index
1ignid to Adiastipguish ashestos particles fros other
fibrous materials, thus enabling counts of asbestos
only. Since 5¢ - 100 fields can be mapped and
measured in & short tice and since. the total nusber
of particles are counted in each field, this method
sinimizes both experimental time usage and error.

ASBESTOS; ANMALYSTS; ERVIRONMERTAL SAMPLING:
ERVIRONNENTAL CONTAMINATION
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<30>

Blejer, H.P,; Arlon, R., Talc: A possidble
occupational and environmental carcinogen., J.
Occup. Med., 15(2): 92-97 (1979 .

Talcs for commercial or industrial uses are usdally
contaminated vith asbestos minerals due to the
simjlarity in their geplogical processes. Both talc
and asbestos prodace various fibrosing conditions;
toth ashestos and asbestos-contaminated talc are
occupationally associated with excess cancer
mortality. No scientific evidence 6f
carcinogeniclity of talc has been documented:
however, talc particles have been found in notmal
tissue of women with carcinomas but vith no
occupational exposure to talc or asbestos. Since
talcs are used in a soltitode of ways which can lead
to widespread inhalation, ingestion and other
exposnares, coptrolled experisental aniwals studies
are recosmended to ascertaln the carcinogenicity of
pure talc. The definitions and cowposition of tale,
toxic ef fects, hygienic standards and nses of talc
are discussed,

ASBESTDS: NCCUPATIONAL RYPOSURE; WON-OCCUPATIORAL
EXPOSURE; HUMMAN; TNGESTION; INHALATION; TRLC;
CARCER; ASBESTNSIS; TALCOSIS; STANDARDS: DROG
CONTAMTINATION

<31

British occupational Aygiene Society Committee on
Aygiene Standards, Hyglene standards fer airborne
amosite asbhestos dust,, Ann, Occup. Hyg., 16: 1=5
(1973 . -

Osing existing information concerning human
exposure, the British Occupational Hygiene Society
Cosmittee on Hyglene Standards determined
occupational exposure standards for aitborne
smosite. The Commjttep tecommended that accumulated
exposure be liwited to 100 fiber years per cubic cm
(4 fiberssceml for 2% years or 10 fibers/ce3 for 10
yrs] . Hespiratory masks or protective equipment
should be worn in "high dust® areas; medical records
should -be maintained for all employees, with
periodic medical eraminations.

AMOSITR; OCCUPATIONAL EXPOSORE; STANDARDS

£32>

Chew, P.F.; Chia, M.; Chev, S.F.: Supramaniawm,
J.N.J.: Chan, W.; chew, C.H.; Kim, Y.; Gandevia, B.,
Asbestos workers in Singapore. 1A clinical,
functional, and radiological survev.,, Arch. Environ.
Health, 26{§): 290-293 (19731y.

AL gronp of workers in a Singapore ashestos sheet and
pipe factory vere examined for evidence of
radiological and clinical respiratery abnormalities,
This group of 114 workers was especlally usefunl for
a stody of "early" or "aild® asbestosis because of
relatively young avarage age (32) and average
exposure time {8 years). Chest x~-rays ¥ere not
helpful in identifying 1ikely "asbestotic™ saobiects.
the presence of crepitations and a disproportionate
reduction in forced wital capacity, but not forced
expiratory volume at 1 gecond, were related to
exposure time. Other clinical tests such as loose
cough together with the function tests were used to
define three grouops vwithin the. werker population:
normal, presumptive diagnosis of chromic bronchitis,
and presumptive dlagnosis of alld respiratoery
abporgal ity consistent with "={143" or "early"
ashestosis.

ASBESTOS; BROWCHITIS; ASBESTOSIS: OCCOPATIONR

EXPOSURE; YEWNTILATORY DEFECTS; RESPIRATORY DISEASE:
DIAGWOSIS; RUARR
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<33>

Cohen, D., Perromagnetlic contamination in the langs
and other organs of the hyman body., Science, 180:
Tu5=-Tn8 (197N,

The ferrosmagnetic nature of ashbestes particles may
pogsibly be useful in detecting and lecalizing thea
in the huwan body. Pollowing the application of an
external magnetic £ield to the body, the.steady
sagnetic field generated by the magnetized particles
cap be mapped thus revealing the distrihution of
these particles in the hedy.

ASRESTOS; LONG; HUMAW

<3u>

cralley, L.J.: Lainhart, ¥.S5., Are trace metals
associated with aszbestos fibers responsible for the
biologic effects attributed to ashestos?, J. Occup.
Med., 151 262=266 {1973).

Trace metals assocfated with asbestos fibers have
not been found responsible for the fibrogenic
properties of ashestos. Trace metals say, hovever,
sodify biological resporses to ashestos, and further
reseatch should elucidate more €fully the mechanism
of action.

ASRESTOS; TRACE NETALS: FYBROSTS

<35>

cenningham, H.M.{ Pontefract, R.D., Asbestos fibers
in heverages, drinking water, and tissues: their
passage through the intestinal wall and movenent
through the body., J. Assoc. Offlc., Anal. Chenm.,
SE(8) 1 976-981 (1977,

Ashestos fibers were detected in beer, sherry, port
wine, vermouth and soft drinks in concentrations
ranging fren 1.1 to 12.2 milllon fibhers per liter
(mfs1y, Piltered Ottawa wvater contained 2.0 af/1,
river water 8.1-9.5 mf/1, and melted snow 33.5
nfsl. Crysotile fibers injected into stomachs of
rats were isolated from the blood, spleen, lirver,
kf{dney, auscle, ldong, brain and omentum it small
concentrations. Intravencusly administered asbestos
fibers were removed rapidly frow the bleood and
deposited in tissyes within 6 minutes: the highest
levels were concentrated in the lang and liver.

ASBESTOS; ENVIROWMENTAL CONTANIWATION: CARYSOTTLE:
TISSOE DISTRIBUTION; INGESTIONW: RAT: POOD
CORTARAINATION; LOUNG

<36>
Nuwa, R.J., Particulate matter of particular
interest,, Ann. Intern. ®ed., TB{U: 146-107 (197},

Certain intravenons preparations, especially
antibiotic medications, contain excessive amounts of
particulates-notably asbestos fibers. Contamination
arises from asbestos fllters that are used in the
pharsaceutical industry to reaove ferelgn material
from the final preparations. TIntravenons infusion
of particles exceeding 7-12 um could result in
pulsconary arteritis, microewboli, thrombosis,
foreign body granulomas, and pulsonary hypertension;
vatients receiving medications intravenously for
long periods of tise are particulacly prone to this
health hazard,

ASBESTOS FILTERS; ASBESTOS: DRUG CONTAMINATION
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<7

Bhrenreich, T.: Mackler, A.D.; Langer, A.%.:
Selikoff, I.J., Asbestos fibers {n human lungs:
forensic significance {n environmental disease.,
Areh. Mal. Prof. Med, Trav. Secur. Sociale, 28 (0-5):
189-208 (1973 .

The medical-legal investigation of death presumably
caused by direct or indirect occupational aexposure
to ashestos ghouwld include the circumstances leading
to death, a complete occupational history from the
onset of exposure, locations of residence, clinical
history including radloleqic findings and smoking
habits, complete auntopsy with sicroscopic
examination, and identification with guantification
of asbestos hodies az well as fibers in lungs.

OCCOPRTIONAL FXPOSURY; ASBESTOS; DIAGNOSIS; HOMAX

<38>

Enterline, P.¥,; De Coufle, P,; Henderson, V.,
Respiratory cancer in relation to occupational
exposures among retired asbestos workers., Brit. J.
Ind. Med., I0(2y: 162-166 (1973).

In 13u8 men occupationally exposed to ashestos for
an average of 25 years, mortality after age 65 was
14.7*¥ higher than in the counterpart wale population
of the Urited States; the mador cause of death was
respiratory cancer and respiratory disease. Using
time-veighted calculations of exposure, respiratory
cancer rates ranged from 1.7 times the expected for
men with less than 12% million particles per cubic
foot (mppcf)~years exposure to 5.6 times the
expected for men with 750 or more mppcf-years
exposure,

ASRESTOS; OCCUPATIONAL EYPOSURE; CANCER; CAWCER
MORTALITY; HANANW

Q9>

Enteriine, P.F.; Renderson, ¥., Trpe of asbestos and
respiratory cancer ip the ashestos fndustry.,, Arch.
Environ. Realth, 27: 312-317 (1973,

Among 1,348 men who retired from ashestos industries
between 1981 and 1967, those exposed only to
chryoatile had a respiratory cancer mortality rate
of 2.0 tiwes greater than expected; the cancer
mortality rate in men exposed to both chrysotile and
crocidolite was 5.3 tises higher. The respiratoery
cancer tisk for workers exposed to chrysotile was
1.8 times greater than expected, whereas the hazard
related to both chrysotile and crocidclite asbestos
exposure was 6.1 tines higher.

CHRYSOTTILE} CROCIDOLITE; CAWCER MORTALITY; CANCER;
OCCUPATIONAL EXYPOSURE: RAUMAW

<u0> -

®vans, J.C.:; Evans, R.J.: Aolwes, A.; Aounam, R.P.:
Jones, D.M.: Worgan, MA.; Walsh, M., Studies on the
deposition of inhaled fibrous material in the
respiratory tract of the cat and its subsequent
cleatnnhce using radloactive tracer technidues.,
Environ. Res., 6: 180-201 (1973).

Albino rats were exposed to an aercsol containing 10
nd crocidolite/l at a rate of 3 1/ein for 2 ar 90
sinvtes. Approximately 35% of the inhaled asbestos
was Jdeposited - inltially, 50% of this accumulated
in the lower respiratory tract, declining by 27%
within 30 days following exposure. Dust deposited in
the upper respiratory tract wak remsoved rapidly via
the esophogus within 30 minates after exposure.

Host of the asbestos traversing the gastrointestinal
tract passed throngh the stomach to the saall
intestine within ' Ar of exposure.
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CROCIDOLTITE; TISSUE DTSTRIBUTION: BICLOGTCAL
ELYNTINATIOF; RAT; INBALATION; LONG; GASTROINTESTIWAL

<t1>

Gilson, J.C., Report of the Advisory Committee on
Ashestos Cancers to the bDirector of the
International Agency for Research on Cancer., Brit.
J. Tnd. med., 30: 180-186 (1973,

h report hy the Advisory Committee on Ashestos
Cancer to the Interratfonal Agency for Research on
Cancer presents a general overview of asbestos
hazards, and recommendations for further research.
High priority areas of interest comprise
epldeniology, pathology, morbid anatomy and
histology, physics and chemistry, and clinical
studies.

ASBESTOS; CANCER; HUMAN

2>
Gilson, J.C., Asbestos cancer: past and future
hazards., Proc. Roy. Soc. Med., 66(4}: 395-u03
{1973y .

The Michael Williams NMemorial Lecture concernlng
asbestos revieved the following topics: (1)
historical aspects and processes within the
industry: (2% factors influencing incidence of
asbestos cancer; (3) lung carclnomas (comparisons of
racent surveys of ashbestos workers, relation of
carcinogenicity to length of exposure, to sex and to
cofactorsy; (4} mesothel{al tumors (link wvith
ashestos exposure, type of fiber, dose of dust,
dgration of exposure, and sex, cofactors, and rising
incidence of mesotheliomas in the Onited Rimgdom) s
{5y pathogenesis; and (6} prevention of health
problemss caused by asbestos.

ASBESTOS; CANCER; MESOTHELIOMA; CARCINOMA;
ANTHOPHILLITE; CROCTDOLITE; CHRYSOTILE

43>

Gorson, R,0.; Lieberman, M.5., The prohihition of
the usge of asbestos spray in building construction.,
J. Gccup. Med., 15(3): 260-267 (1971, .

The Philadelphia Board of Health adopted the
following regqulations to protect construction
¥orkers and the poblic from potentially hazardous
asbestos fibers: [1) prohlbits use of ashestos
spray; (2) limits exposure to inhalation of airborne
fibters to 5 fiberssmilliliter of airy (3} vrohibits
occepancyY of any bullding if the concentration of
fibers exceeds 0.5 fibers/milliter of air averaged
over any 8 hour perlod; and {4) cospulsory
wonitoring for agshestos fihers. Presumably
regulations were adopted because voluntary controls
vera not deemed effective.

ASBESTOS; STAWDARDS; OCCUPATIONAL EXPOSURE;
NOR-OCCORATIONAL EXPOSURFE

<ul>»

Gross, P.: Davis, J.M.G.; Harley, R.A.; DeTreville,
R.T.,P., Lynphatic transport of fibrous dust fros the
lung., J. ODccup. Med., 15{3): 186-189 (197,

Crysotile concentrations in the lungs of 9 fiber
glass workers ranged from 1 to 45% of the total
fiber content, vith an average of 17%. Tive of 8
non-occupetionally exposed fosale residents had
chrysatile lung concentrations of 3 to 12% with
lysph node levels of 3 to 9% - both tissues averaged
E€. Wo relationship was observed between fiber
concentrations in the lysuph nodes and in the lungs,

CHRYSOTILE; ENVIRONAENTAL CONTANINATION; LUNG;
OCCOPATIONAL EBXPOSURE; HONAW

Environmental Health Perspectives



<4 5>

Gross, P.: Aarley, R.A., The locus of pathogenlicity
of asSbestos dost., Arch, Environ. Health, 27:
2u0-202 (1973,

When polyfilamentous asbestos fibers are converted
to eonofilamentous structures, either by heating to
1,000 C, by grinding to a fiber length less than Sa,
or by chemically cementing the fibrils together,
pathogenicity is5 reduced. Resnltantly,. the
theoretical locus of pathogenicity of asbestos dust
particles resides in the polyfilamentous strdctypre.

ASPESTOS; FIBROSIS; LUNG; CARYSOTILE

<U4e>

Gross, P.; Harley, R.A., Asbestos-induaced
intrathoracic tissue reactions., Arch. Pathol.,
96 {8} 205-250 {V973).

Intraplewral injection of canadian crysotile,
aposite and craocldolite produced a significant
nymber of differentiated intrathoracic tusors in
rats, and uhdifferentiated sarcomas in hamsters, oOf
35 tumere in rats, 25 were fibrosarcomas, &
mesotheliomas, 3 rhabdomyosarcomas, 2 osteogenic
sarcomas or fibrosarcomas with bone formation, and 1
a fibroliposarcosa, Addition to or redoval of trace
netals from asbestos dust cavsed no differerce in
tumor prodaction.

CHRYSOTILE: AMOSITE: CROCIDOLITE; TRACE METALS:
CANCER; SARCOMA; WESOTHELTONA: TUMOR; RANSTER; RAT

<ty

Ragerstrand, T.; Seifert, B., Ashestos bodies and
pleural plagues in huwan lunas at necropsy., hcta
Pathol. Ficrobiol. Scand., Sect, %, 81: 857-4AQ
(1973,

Examination of long tissue from 97 inhabitants of a
coastal town in south Sweden showed asbestos bodies
in #7 and plenral plagues in 29, Sixteen of 32 men
with asbestos bodies also had pleural plagues. More
asbestos bodies were found by the tissue section
technigue than by swears,

ASBESTOS BODIES; LOWG: PLEURAL PLAQUES: AOWAN

<ng>

Rain, BE.; Bohlig, A.:; Klosterkotter, W.; Schutz, A.;
Woitowitz, H.J., Asbestos: health hazards, limiting
values, prevention., Staub Reinhalt. Luft, 33(2):
51-57 (19713 .

The IN YITRO hiological effects of ashestos on
guines pig perltoneal sacrophages vary with the type
and state of ashestos tised, Cell damage as geasured
by oxygen resplration or nigrosine staining vas
greatest with chrysotile B (99X of cells damaged)
and decreased throughk the geries chrysotile A
greater than anthophyllite greater tham crocidolite
qreater than asosite (38X of cells damaged). Dry
grinding of the ashestos dust to reduce flbher length
reduced the toxicity of crocidolite and amosite
only., Reating chryostile A to a temperature of FDO
deqrecs C rearranges the crystal structare and
increases the cytotoxicity with respect to oxygen
evolution, The physical nature of the fibers may be
responsible for thelr IN VIVO effect, with the
rigid, dense crocidolite fihers penetrating to the
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pleura more easily than the curly fibers of other
asbestos types, particularly chrysetile, The
increased use of ashestos with its potential health
hazard demands a more strenuous search for
suhstitutes, especially for crocidolite, te reduce
environmental contamination.

ASBRSTOS; ASBESTOSIS; LUWG; CAFCER; STANDARDS:
MESOTABLTIOMA; OCCUPATIONWAL BXPOSURR;
RON~OCCUPATIONAL BIPOSURE; CYTOEROTICTTY

<49>
Helt, P.P.: Young, D.K., Asbestos fidres in the air
of towns., Atwos. PBnviren., 71 481-083 (1973 .

Mir samples collected from nine international cities
contained small concentrations of asbestos fibers;
nost occurred as single fibers, baot some were in
agglomerates contalning wany €ibers. The
pathological significance of thesa flbers is
anknown; but contamination of city air with asbestos
fibers may explaln the presence of asbeztos: badles
in lungs of city residents not occupationally
exposed to asbestos,

ASBESTOS; ASBESTOS BODIES; ENVIRONMENTAL
COWTAMINATION; WOR-OCCUPATIONAL EXPOASURE; AUMAW

<ROY

Hanter, B,; Thomp=en, C., Evalgation of the
tomorigenfc potential of wermiculite hv intrapleural
injection in rats., Brit. J. Ind. Med., 30: 167-173
{1973y .

Rhodesian chrysotile asbestos induced mesotheliona
in 4B% of rats receiving a single 25 sg intraplecral
Intection. Corresponding infection of vermiculite,
which contains many of the =ame components as
asbestas, iaduced no tuser formation. The
carcinogenic properties of asbestos may he due to
the chemical and physical properties of the fibers
andsor the chexical composition nf organic materials
associated with asbestos,

CHRYSOTILE; CARCER; MESOTRELTOWA; TUMOR; RAT

<513
Kenton, C., Asbestos toxicity, LW Literature
Search, Wo. 73-31

This biblicgraphy of Asbestes Toxicity papers covers
Jangary 1970 through July 1973 and includes 363
citations.

ASBESTOS; BTIRLIOGRAPHY

<52>

Kleinfeld, ®.2., Blologic responge to kind and
amount of ashegtes., J. Occup., Med., 15: 296-300
(1993) .

Both the shape and size of asbestos fibers
significantly affect thelr respirabilivy,
deposition, retention and clearance from the
polmonary tract. These physical properties,

* therefare, are important determinants for

elucidating the site and nature of tissue response
to aghbestos exposure. Important cofactors which
cannot be excluded as mador determinants of ashestos
pathogenicity are the type and intensity of
exposure, the presence of setals and other torxic
contafinants on ashestos fibers, and cigarette
smoking.

ASBESTOS; PIRROGEWIC TISSUE RESPOWSE; CO-CARCINOGEN:
SHOKING; AUMNAR: TRACE NETALS
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<53, - -
Kleinfeld, ®.J.; Messite, J.; langer, A.M., A study
of workers exposed to asbestiform minerals in
cosmercial talc manufactore., Environ. Res., §:
132-103 (1973) .

Chest voentgenoqgrams of 39 workers exposed to
tremolite and anthophyllite in commercial tale dust
revealed only 1 individual with evidence of
pneumocaniaonsis; mean exposure. time vasz 16.2 years
with a range.of. 11 to 22 years. Increase in the
occurrence and severity of dyspnea in the talc group
was the only.clinical finding that differed
significantly from that of the control group. TIn
another talc planmt, 35 workers exposed to higher
concentrations of dust for simillar durations showed
an increased prevalence of pneumaceonioses,

TREMOLTTE; AWTHOPHYLLITE; OCCOPATIONAL EYPOSURE;
PHEURICONTIOSIS; DYSPNEA; X-RAY

<58
Lal, M.M,: Xidwai, M.M.: Zaidi, 5.H., Chemical
aspects of Tndiap varieties of asbestos dust.,
cChemosphere, 2: 73-76 (1971,

Analyses revealed diverse chesical compositions
among Indian varleties of asbestos which differ from
South African and American varleties. Detalled
toxiciological studies based largely on chemical
natare are needed to ascertain the mining and
industrial hazards of asbestos in India as well as
in other countries.

ASBESTOS; AWALYSIS; OCCUPATIONAL EYPOSOURE; ASBESTOS
NINING; CHEMICAL COMPOSITION

<55> -
Langer, K.M., Tdenti{ification of asbestos in human
tissues., J. Occup. Med., 15: 287-295 (197 .

Techniques for ifdentifying ashestos in human tissues
which are revieved and discussed include: x-ray

di ffractometry, infrared spectroscopy, differentlal
thermal analysis, light microscopy, and electron
heam mnalysis.

ASBESTOS: CROCIDOLITE; CHRYSOTILE: ANOSITE;
TEENOLIT®; ANTHOPHYLLITE; LORG; SILICOSIS;
ANPHTROLE; PWENNOCONIOSIS; ROMAR

<56> .

Lesobre, R.; Wadengue, A.; Legrand, M., Pleuntral
nanifestations of asbestosis., Nouv. Presse Med., 2:
1691-1h98 (1973,

The main plearal lesions observed in asbestosis are
hyaline pleural plagques wvhich dewvelop primarily on
the parietal pleura and the lung bases, and which
may completely surround the lewer lobes. Lesion
developaent continuves even after exposure to
asbestos dust hasg ceased.

ASBESTOS; PLR®URAL PLAQURES; LUFG; HDMAW; ASBESTOSIS
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<57y

®aroudas, N.G.; 0'Neill, C.H,: Stanton, M.F.,
Fibroblast anchorage in carcinogenesis by fihres.,
Lancet, 1{1807 : 807-809 {1973},

Ashestos, qlass, and alusinum oxide fibers measuring
botween 40-320u in length induce pleunral
sesothelioma in rats and stinmulate growth of
fibroblast cells in culture. Pibers shorter than 200
caused noither growth in vitro nor mesothelioma in
vivg, Pibers above 80u probably lead to
mesothelioma by stiwulating growth in anchorage
dependent fibroblasts, whereas smaller particles are
phagocytosed.

ASBESTOS; CANCER; MESOTAELIONA; RAT; CRLL CULTORF;
PHAGOCITOSIS; CYTOTOXICITY

<58%

HMchonald, A.D.; Magner, D.; Pyssen, G., Primary
saliqnant mesothelial tumors in Canada., Cancaer,
31¢uy ¢+ B69-8T6 (1973,

Pathologlcal reviews of 119 cases reported as
priwary malignant megothelial tumors show a history
of asbestos exposure in 99 histoloaically confirmed
cases--using hlstology only, the panel of six
pathologists was in favor of the diagnosis in 0¥,
uncertain in 14%, and against in 3p%; adding
tlinocopathologic informsation A4d not change the
dlagnosis. Porty-six percent of the tumors
classified as mixed were assoclated with asbestos
exposure, while 11% of the epithelial or mesenchymal
tumcrs occurred in asbestos workers.

ASBPSTOS; OCCUPATIONRL EXPOSORE; MESNTHELIOMA;
CANCER; TTNOR

<593

Morgenroth, K., Cellalar reaction in the humsan lung
caused by inhalation of ashestos dust over long
periods., Beitr. Path. Bd., 188: 199-210 (1973).

The cellular reaction In human lungs caused by the
inhalation of asbestos dust was examined in biopsy
specimens with an electron microscope. Swmaller
ashestos particles are phagocytized by alveolar
sacrophages and deposited in cytoplasamic phagosomes.
Larger particles, coated or uncoated, locate in the
alveoli and in the connective tigsue septa.

LONG; ASBEBSTOS; PHAGOCTTCSIS; IWHALATION; HOMAW

<60>

¥urphy, R.L.A., Chest auscultation in the dlagnosis
of pulmonary asbestosis., J. Occup. %ed., 15(3%:
272-276 (1973,

Pipe coverers employed in a New England shipvard,
along with an egual number of controls, were
examined for respiratory disease, The initial
exasination included:; wedical history, respiratery
disease gquestionnaire, physical examination of the
chest, chest roentgenography, and ventilatory
studies. Rales were more common in the pipe
coveraers - both in total nuwbers and in the nuamber
of positive sites per person.

PIRNOSIS; LUNG: DYSENEA: FINGER CLUBBING:

ASBESTOSIS; X-RAY: OCCUPATIONAL EXPOSORE; SALPYARDS:
PIPE COYERERS; HOUMAN
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<651
myers, J.L., Osha standards and the safe use of
asbestos., Technical Papers, pp. 2B-35 (1973).

flost of the news media treatment of the asbestos
problen has been distorted with fallure to place
ashestos toxicity into a loglcal perspective.
Asbestos can cause disabling lung disease as do pany
other foreign bodies, Asbestos inhalation ig
statistically related to ap excess occurrence of
asbestosis and bronchogenic carcinoma in cases of
long tern exposure. There is sone evidence to
suggest a co-carclnogenic relatienship between
ashestos and cigarette saoking. Although the
general public 1s in no danger frowm asbestos flbers
in the urban air there is evidence that crocidolite
and a2pnosite industrial air esissions should bhe more
strictly controlled than chrysotile; the evidence
linking development of mesotheliomas from exposure
to these two asbestos forms is statistically strong.
Approxipately 200,000 enployees are under health
risk in the asbestos industries (insulation,
shipbuilding, constryction, etc.). M nev standard
for exposure tg asbestos dust was published in the
Pederal Peqister v. 37(110) Wed., June 7, 1972. The
basic exposure standard is an 8 br {TWA} linmit of S
fibers longer than 5 micropeters/cc of air; this
fiber lipit will be reduced to 2 on July 1, 1976, A
peak concentration of 1¢ fibers/cc is not to be
exceeded. All places of employaent wvhere asbestos
fivers are released were to be ponitored within §
nonths, Cantion labels are required on products
containing ashestos except as nodified bv bonding
agents or other agents to prevent dusting. There is
little information available on the release of
respirable asbestos from brake linings, however, a
PHS study showed that less than 1¥ renmalns as free
fiper after wearing. HMost of the 80-50% used in
linings is thernally converted to a non-toxic
naterial, fosterite. Asbestos also is used in
reinforcing, heat stabllization and flov control in
the plastics industry.

STANDARDS; ASBESTOS; LNNG; ASBESTOSTS; CARCINORA;
SWOKING; TWRALATTION; CHRYSOTILE; CROCIDOLITE;
AMOSTTP; ARTHOPHYLLITE:; TRENOLITE; ACTINOLITE

<E2>

Wavratil, M.: Doblas, J., Develophent of pleanral
hyalinosis in long term studies of persons exposed
to asbestos dust., EBnvliron. Res., 6: 455-472 {1973y,

koorg 50 asbestos workers having signs of pleural
hyalinosis, 25 had asbestosis with a mean erposunre
tine of 22.4 years ard mortality rate of 40%,
Bronchegenie catcinoea was the main cause of death,
Pleural hyalinosis developed in 2 stages: (1)
hyalinosis sioplex, involving progressive
calcification of the pleura and (2) hyalinosis
cogplicata with acute exudative pachypleuritic
reaction. Two cases of wesotheliopa occurred in the
cooplicated hyalinosis stage.

ASBHESTOS; OCCUPATIONAL EXPOSURE; ASBESTOSIS:
CARCINORAY CANCER; HESOTHELIOMA; LUNG; HUmMAR

<h3>
Revhouse, M.L., Asbestos in the work place and the
cooeunity., *nn, Occup. Byq., T6: 97-102 (1973).

Asbestos dust adversely affects not only
occupational vorkers but also persona reslding in
the vicinity of ashestos pines or industries. This
is evidenced by the occurrence of mesothelial
tupnors, and presence of ashestos bodles or calcified
asbestos plearal placues in the general population.
The inportance of adequate control in all countries
vhere ashestos is pined or panafactured is stressed.
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ASBESTOS; CHRYSOTILE; CROCIDOLITE; AMOSITE:
ARTROPHYLLTITE: FPTBROSIS; MESNTHELINMA; CARCINOWA:
CANCER: NON-OCCOPATIONAL EXPOSURE

<Eu>

Otto, H.,, The risk of ashestosis from a
pathological-anatomical viewpoint., Staub Reinhalt.
Left, 33(2): 58-60 (1973).

Sclerotic fibrosis, bronchial cancer, and asbestosis
are occupational diseases resulting from asbestos
exposure. Detection of ashbestosis is difficult
hecause the condition produces no macroscopic lung
effects, regardless of the severity of the case.
Since effects of asbestos exposute ma¥ manifest 20
to 30 yerars after occupational expeasiare, the cause
of bronchial cancer usually iz not associated with
ashestos. Detecting, with accuracy, samall
quantities of asbestos particles in lung tissue of
occupationally exposed workers contfnues to he the
major problens in diagnosing nild ashestosis and
cancer tisk.

ASBESTOS; OCCUPATTONAL EXPOSURE; ASBESTOSIS; CANCER;
FTBROSIS; DIAGNOSIS

<65>

Pontefract, R.D,; Cunninghan, H.H., Penetration of
asbestos through the Qigestive tract of rats.,
Fature, 283 (S406): 352-353 (197},

Asbastos fibers infected into the stomachs of rats
penetrated the gut and accuaulated ip the blood,
spleen, heart, lung, and brain in significant
concentrations. Asbestos elinmination from the blood
wvas rapid; other tissues showed longer retention.
The ogentun which serpounds the small intestine
accusulated the most asbhestos.

RASBESTOS; TISSUE DISTRIPUTION; RIOLOGICAL
ELTMINATION; RAT

L66>

Pooley, P.D., Asbestos fiber in the lung and
mesotheliona: A re-examination of the malmo
material., Acta Pathol. microbiol. Scand., Sect. A,
818y« 390-800 (197%.

An electron microscope search vas made for ashestos
bodies in lung tissue from A5 autopsy exasminations
vhich included 33 wesothelioma cases and 32
contrals. Aksbestos bodies were found in A2% of the
mesothelioma cases and 53% of the contrels. The
positive controls contained fever fibers than the
positive nesothelioma cases. Apphibole fibers were
nore comoon in the mesotheliowa group, whereas
chrysatile was the dosinant fiber present in the
controls.

ASBESTOS; AMPRIBOLE: CHRYSOGTILE: MESNTHRLIOMA;
AOHAN; ASBESTOS BODIES: LUNG

<RI

richards, R.J.; Horris, T.G., collagen and
oucopolysaccharide productlon in qrowlng lung
fibroblasts exposed to chrysotile ashestos,, Life
Sci., 12{IT): Bu1-451 (197},

rRhodeslan chrysotile dust induced pronounced
fibrogenic responses in culture? rabhit lung
fibroblasts, as evidenced by increased levels of
cell mat collagen and altered ratios of hyaluronic
acid/chondroitan snlfate in the culture pedivo.
Control cells exhiblited a slight transitory
fibrogenic response.

CHRYSOTILE; CELL CULTURE:; FIBROSIS; LMONG, RABBIT;
FIBROBLAST
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<68> -

Roy-Chowdhury, A.X.:; Wooney, T.F. Jr.i Reeves, 1.l.,
Trace metals in ashestos carcinogenesis., Arch.
Environ. Realth, 26(=y: 253-255 (1973,

Trace metals concentrations considered potentially
carcinogenic vere determiped in samples of amosite,
crocidolite, and chrysotile by atonlc absorption
spectrometry. The wetals determined were cobalt,
nickel, chromiom, manganese, and iton., Compared to
reference standards, commercial saterial contained
higher levels of nickel and chrovium--presumably
from enrichaent during =illing and chamber
dissemination.

TRACE MBETALS; AMOSITY; CROCIDOLITE; CHRYSOTILR:
CARCER; RESOTHELIOMA; ASBESTOS; CHENICAL COMPOSITION

RO .
Sanders, C.l., Cocarcinogenesis of 23%pun2? with
chrysotile asbestos or benzpyrene in the rat
ahdominal cavity., Radlonuclide Carcinogenesis,
Onited States Atomic ¥nerqy Commissien Symaposion
serles; ¢.L, Sanders, R.®, Busch, J.B, Ballou, and
p.b, Mahlum (Pditors). W¥.5, Atomic "nergy
Comrission, oak Ridge, TW., 29: 13%-153 (1973 .

Rats were injected i.p. with 239Pun2 at several
doses and with combinations of 239Pu02 with
3,t-benzypyYrtene (8P) or chrysotile asbestos. Roth
abdominal sarcomas and mesotheliomas were induced by
239PuD2 or asbestos,. Mesotheliomas vere not found in
rats given BP only, Asbestos and 239Pu0? acted
synergistically in i{nducing mesothellomsas; the
combination of BP and 239Pu02 increased the
incidence of abdominal sarcomas.

CHRYSDTILE:; CO-CARCTNOBEN: ASRESTNS; LONG: SARCOMA;
MESOTHYLTOMA; TUMOR; RAT; CANCER

10>

Schener, 2.3 fluth, F.: Pott, F,, Investigations
concerning morphology of tumors induced in rats by
i.p. trnjection of asbestos dusts., Arch.
Geschwulstforsch., B1(2): 120-136 (1973).

Aposite, anthophyllite, chrysotile A, er crocidolite
asbestos indoaced extended, gemnerally muolticentric
and palignant abdominal towors in 215 of the 320
treated rats. Combined Infection of a Aifferent
ashastos with henza(a)pyrene caused & turor
induction rate of %0%, while benzo (a})pyréene alone
induced only 3 sarcomas in 30 rats. The specific
carcinogenicity of each ashestos type could not be
deterained.

AMOSTITE; ANTHOPHYLLITE; CHRYSOTILE; CROCTYDOLITE;:
CANCER; TUMOR; SARCOMA; RAT

<1
Schaidt, A.M., Ashestos particles in food and
drugqs., Ped. Regist., 38(188): 27076-7270B1 (1973 .

The Commissfoner of food and Drugs has raceived a
petition requesting promulgation of regulations
under the Pederal ¥Food, Drug and Cosmetic kct to ban
the use of asbestos filters for processing foods and
drugs; to prohibit the use of asbestos-contasipated
talc in d4rugs or drug components; and to establish a
zero tolerance for ashestos particles in talc that
is used as a food additive, The Commissionar
proposed precautions to reduce the gnantity of
ashestos in food and drugs te the sinimsam feasible
level.

ASBESYTOS FILTERS; ASBESTOS; STANDARDS; DRUG
CONTRMINATION:; YOOD CONTANINATION
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<72>

Sethi, S.; Rilscher, W.: Flasheck, R., Tissue
response to a single intraperitoneal injection of
varlous substances in rats., Zentralbl. Bakterlol.
Parasitenk., 157 (2-3): 131-188 (1973,

Intraperitoreal injection of crocldolite asbestos in
rats protuced an early fibrogenic tissue reaction in
the osentum within R dayz and produced foamy cells
in the lymph nodes.

CROCICOLIT®; FIBROGENIC TISSUE RESPONSE; RAT;
ASBESTOS

<TI>

Shin, M.L.3 Pirminger, H.I., Rcute and chronic
effects of intraperitoneal indectlon of two types of
ashestos in rats with a study of the
histopathogenesis and oltrastructure of resulting
nesotheliomas., Ager, J. Pathal., 7G(3}: 201-218
{1973y .

Malignant mesotheliomas were induced it the
peritonenm of Wistar rats following a single
intraperitoneal injection of 50 mg of chrysotile or
crocidolite fibers, Approximately 40% of the rats
died of acute peritonitis within A davs. Morphology
and histology were exanined using electron
sicroscopy.

MESOTRELTONA; CARYSOTILE; CROCIDOLITE; ASBESTOS:
GRANDLOMA; CANCER; RAT; PERITONEONM

<Th

Shride, A.B., Asbestos., United States Mineral
Resources, P.A. Brabst and ¥W.P. Pratt {Pditors).
Geological) Survey Professional Paper 820, DUrited
States Government Printing office, Washington, bD.C.,
WIL-1%222: 63-73 (197},

The United States is the world's principal
fabricator and consumer of asbestos products aand
imports A5% of the needed rav ashestos. Chresetile
ashestog constitutes 93%, croclidolite 3 1/2%, and
amosite 2 1/2% of world asbestos trade.
anthophyllite, tresolite, and actinolite cowprise
less than 1% of the total. Domestic sources of
anthophyllite and tremolite apparently are adequate
for U.5. needs.

ASBESTOS; CHRYSOTILE:; CROCTIDCLITE; AMOSITE;
ANTHOFAYLLITE; TREMOLITE; ACTINQOLITE

<T5>
Stell, P.M.; McGill, T., Asbastos and laryngeal
carcimoma., Lancet, 2! 416-017 {1972y,

Thirty-one out of 100 male patients with squamous
carcinoma of the laryny experienced previous
occupational exposure to asbestos, compared with 3
of 100 control patients having nonmalignant
disecases, Por ashestos workers, the avarage
duration of exposure was 27 years; the latent period
between first exposure and the development of
laryngeal cancer ranged from 1 to S8 years.

waximum incidence in ashestos workers occurred 1n
the 51 to 60 age group vhereas the maximum
incldence of unexposed individuals tesided in the K1
to 70 age group. The patients' smoking hadbits were
similar, irrespective of thelr exposure to ashestos.

15BESTOS; OCCUPATIONAL EYPOSURE; CANCER; CARCINOMA;
RUNAN
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6>
Stell, P.M.; WcGill, T., Asbestos and cancer of head
and neck., Lancet, 1(7808): 678 {1973 .

of 100 male patlents with carcincma of the head and
neck, 22 had been exposed occupationally to
ashestos. 1Thn a control group of 100 patients having
non-galignant diseases, only 2 had been
occupationally exposed. The sean latent period
batveen initial exposure and development of
carcinoma was 31 years, vith an average exposure
doration of 28 years, Laryngeal carcinosas occurred
vith the highest freguency.

ASBESTOS:; OCCUPATIONAL EXPOSURE; CANCER; CARCINOMA:
TUMOR; AUNAN

<77

Suzuki, ¥.; Kannerstein, %.; Churg, J.,
gltrastroctare of hawan mescthelicoma., Amer. J.
Pathol., TO0{2}: 7h (1973) Abstract No. 12,

Six of 10 patients with mesothelioma had a history
of asbestos exposure, Mesotheliomas examined by
light sicroscopy in eight patients showed typicel
epithelial structure, 1 had a sixture of typical and
atypical epithelial cells, and 1 vas biphasic,
consisting of epithelial and mesenchywal cells. The
typical eplthelial, the atypical epithelial, and the
mesenchysal tumor cells were connected by varlous
transitional forms, indicating that mixed biphasic
patterns of wesothelioma are derived from a single
cell type originating from the wesothelium.

ASBESTOS; CANCER; WESOTAPLTIONM; TOMOR; WOMAN;
OCCOPATIONAL EXPOSURP

<78>

Taskinen, B,3 Milman, K.; Wiikeri, B., h current
hypothesis of the lywphatic transport of inspired
dust to the parietal pleura., Chest, 6U{2): 193-19§
(1973 .

The antopsy of a TT-vear-old male molder -- employed
for #1 years in iron foundries -- showved heavy
nixed-dust prneumoconiosis. Black linrear streaks in
the parietal pleura were microscopically interpreted
as periartertal lyaphangitis and fibrosis caunsed by
the dust. 7Tv is hypothesized that the dust
particles were transported from the lungs via the
lymphatic vessels partly in retrogression. 5Saall
asbestos particles causing pleural plagues may he
transported by the same mechanisa.

PNEUNMOCONICSTIS; PIBROSTIS; ASBESTOS; PLEDRAL PLADORS;
EMPHYSEMA; LUNG; SILICOSIS; RUMAN

<>

viswanathazn, P.N.; Apand, M.; Rahman, Q.; B8eg, M.0.:
zaidi, S.#., Biochemical changes in serus of guimea
plgs in experimental asbestosis., Chemosrhere, 3:
119-128 (1973 .

Yotratracheal injection of amosite dust (5% mg) in
qoinea pigs consistently lovered the
albumin/globulin ratio by decreasing albumin and
increasing globulin lervels in serum; after 120 days,
the tatio was reduced to 1/2 of the notaal lewel.

A marked increase in lactic dehrdrogenase occurred
concosittantly. The alkaline and acid phosphatase,
glutawic-oxaloacetic transaminase, and
glutasic-pyruvic transaminage activities were not
altered significantle.

AMOSITE; BTOCHENICAL EFFPCTS; GUINEA PIG

December 1974

<BO>

viswanathan, P.¥.; Dogra, R.K.S5.; Shanker, R.:
2zaidi, S.H., Pulmonary fibrogenic response of gquinea
pigs to awosite dust., Int, Arch. Arbeltsmed., 31:
51-59 (1973 .

Female guinea pigs were inoculated intratracheally
with a sterilized dust suspension containing 75 =g
of amosite (less than 30u fiber length}. The lungs
exhibited gradual development of reticulin fibrosis
at 150 days after treatment. MNore Aiffase fibrosis
was evident at 300 days, and consisted of thick
reticular fibers with stray collager fibers. The
hydroxyproline and glvycosamine content of the lungs
slowly increased from 60 to 200 days after
treatmwent, indicating a aradual formation of
cellagen protein from reticulin. The non-collagen
protein in treated animals was 60Y higher at 90 days
than for control animals.

AXOSTTER] PIBROSIS; LUWNG; GUINEA PIGY ASHESTOS

<B1>

¥iswanathan, ?,N.; Fahman, Q.; feq, M.0U,; Zaidi,
S.RB,., Pulwonary lysosomal enzymes in experimental
agbestesis in guinea pigs., Enviren. Physiol.
Biochen., 3: 120-126 {(197}).

Amosite fibers (below 3% in length) were suspended
in physiological saline at a concentration of 50
mg/el, Guinea pigs (300-32%g) were given 1.5 ml of
the sterilized suspension intratracheally. The
¢contrals received only sterile saline in the same
manner. Pnzyme assays w¥ere perforsed on homogenized
lung tissue. The assays perforsed included acid
phosphatase, ribonuclease, cathepsin, and catalase.
Tptratracheal injection of amoasite which initiated
rhagocytosts In the lung of guinea plgs also
initiated a gradual release of lysosomal emzymes
from their latent state. An asbestotic lesions
progressed, hydrolytic enzyswes hecame capable of
degrading DNA and RRA and proteins, Aacid
phosphatase possibly deprived cells of vital
phosphate esters, thereby hampering metabolism. The
meabraneows stroctufes of polmonaty cells excluding
lysoscomes also were affected by ashestosis. This
suggests that the mechanism of action of ashestos
involves disruption of c¢ell membranes with
subsequent release of enzvmes or increased
peraeability to substrates.

AMOSITE; GUINEN PIG: LUNG; ASRESTOSIS; STLICNSIS

<82>

¥agher, J.C.; Berry, G.; Timbrell, v,
Wesotheliomata in rats after inoculation with
ashestos and othker waterfals., Brit. J. Cancer, 2%:
173-18% (1973),

Vistar rats lnoculated i{ntrapleurally with various
types and doses of ashestos exhibited high incidence
of mesothelioma from all tvypes of ashestos
regardless of chemical composition. The risk of
nesctheliona developmnent was proportiomnal to the
indected dose; carcinogenicity was not related to
the trace metal content of ashestos., Crocidolite
was the most carcinogenic asbestos among the
standard sawples tested.

ASBESTOS; CROCIDOLITE; TPACE WETALS; MESOTHELIOMAj
CANCE®: RAT

353



<A
Webster, I., Asbestos and malignancy., S. Afr. Med.
J., 47¢5): 165-1T71 (1973).

A survey incleding 232 cases of diffuse pleanral
mesothelioma in Sonth Africa showed that in 32 cases
there was no evidence of asbestos exposure; that
nearly all of the ainers in the group were exposed
to Cape Blue Asbestos {Crocidolite)=- 21 of these
wipers had = history of both ashestos and manganese
mining; and that in 76 cases there was only
environmental exposure. The cansative relationship
of asbestos to malignancy remalns undetermined.

MESOTHELIOWA; ASBESTOS; AMOSITE:; BLUR® ASBESTOS:
ASBESTOSTS; CARCINOMA; CROCIDOLITE; CHRYSOTILR;
PNEUNOCONINSIS: ASBESTOS MIRING; OCCUPATIONAL
EXPOSORP; HON-OCCUPATINNAL EXPOSURE

<84>

Regman, D,H,; Theriault, G.P.; Peters, J.M.,
worker-sponsored survey for asbaestosis., hrch.
Environ., Aealth, 27: 105-~-109 (1973).

Pifty-seven workers in a wall board wmamfacturing
operation vwere exawined by gquestionnaire, pulmonary
function tests, and limited physical examinations.
Statistically excessive pulmonary disease surfaced
in this population. The prevalent respiratory
syndrome diagnosiz was compatibhle with asbestosis
and directly related to durationm of asbestos
exposure. Ro evidence occurred to laplicate smoking
or other external environmental factors.

ASBESTOSIS; ASBESTOS; OCCUPATIORAL EXPOSURE;
RESPIRATORY DISEASRE; HUMAW

¢
<85>

welll, R.:; Pagogenspack, C.; Bailey, ¥.; Ziskind, %.;
Rossiter, C.E., Radicgraphic and physiologic
patterns among workers engaged in manufacture of
ashbestos cement products: a preliminary report., J.
occup, Med,, TS{%H: 288-252 (1971).

A comparstive study of the health effects from
asbestos and silica dust exposure in 908 asbestos
cement workers was evaluated using an occupational
questionnalre, chast x-ray, and pulmonary function
tests. Five exposure indices vere calculated
according to tota) dust exposure and duration of
eaployment for each worker. Chest x-rays revealed
ssall rounded and also irregular or linear
opacities; the frequency of both types increased as
the coaulative dust exposure increased. Diffuse
radioclogical changes correlated better with total
dust exposure than with total duration of emplovyment
in the induostry. Individuals with a meoderately
advanced profusion of irreqular opacities tended to
have jower lung volumn and reduced pulmonary
diffusing capacity than those with rounded opacties.
Ryperipnflation vway associated with roonded nodular
changes, The results suggested that =swsall rounded
opacities primarily were due to silica exposure, and
irreqular opacities to asbestos exposgsure.

ASBESTOS; CROCIDOLITE; X-RAT; OCCUPATIONAL EXPOSURE;
RESPIRATORY DISEASE; VENTILATORY DEFECTS; AUBAN

<BB>
#itt, L., "Each glass is another moment of truthn",,
Today*s Health, 51{10): 40-89 (oct, 1973 .

Ashestos contaminmation of Lake Super{or - Duluth,
Minnesota's drinking water supply - caused marked
citizen alars. Circusstances surcounding the
chrontic incidents are described emphasizing the
Environmental Protection Agency's lawsuit against

354

the Reserve Mining Company to cease duaping iron
tallings into the lake.

ASBESTOS; CANCER: ENVIRONMENTAL CONTAMTNATION;
INGEST1ION

<87

Zaidi, S.H.; shanker, ®,; Dogra, ®.K,S,,
Pxperimental infective pneumoconiosis: effect of
ashestos dust and CAFDTDA ALBICANS infection on the
lungs of Rhesus Monkeys., Environ. Res., 6: 274-2R6
(1973 .

The 1nduction of extensive pulmonary fihrosis in
nonkeys exposad to ashestos was related to a low
grade infection produced by CARDIDA ALBICANS, a
facoltative pathogen cosmonly found in the human
respiratorcy tract. Ceombined intratracheal
inoculation with amosite and c. ALBICANS produced
extensive collagenous fibrosis at 330 days. Awosite
dust alone induced reticular flbrosis and moderate
interstitial fibtosis. The C,. ALBICANS infection
alone initially caused acute inflammatory reaction
vhich declined to normal within 330 days.

ANOSYITE; FIBROSIS; MOWREY

«B8>

Zeedidk, H.B., Investigation of ashestos bodies ahd
ashestos fibers found in the lungs of a mesothelioma
patient by electron microscopy., Mikrochia. Acta, #:
977-984 (1973y.

Electron sicroscopic exsaination of lungs from a
mesothelioma patient showed the presence of normal
asbestos bodies with amphibole - asbestos fibers as
kernals. Tne free ashbestos fihers mainly were
crysotile asbestos.

CHRYSOTILE; ASRESTOS RODIES:; MBSOTHRLIOMA; HOUOMAN

<89>

aaronson, T.; Kohl, G., Paper mache products widely
used in elementary schools contain large
proportions of asbestos., Pnvironment, 0{10}:
25-26 {197y,

The New York City Department of Air Resources found
that asbestos constitated S0T or more of some
sawples of dry, powdery paper mache nix tested,
Quick Set Paper Mache Mix and Instant Pibrous Mache
{sold as Nodellipg Mache) were the offenders. An
Engl{=h product, Galt Instant Papier %ache,
contained no detectable ashestos.

ASRESTOS: ENVIRONMENTAL CORTRMIWATION: YNHALATYION:
HOMAR:; HON-OCCOPATIONAL EXPOSTRE

<90

Mdelman, H.; Berkson, P.; Sackler, J.P., Partial
intestinal obstruction due to peritoneal
nesothelioma in chronle asbestos exposure., ®.Y,
State J. Mad., 72(t8): 2332-233a (1972},

h case of peritoneal mesothelioma ¥n a long term {30
yeats) insnlation vorker is described. &
preoperative diagnosis i{s feasible {f one is alert
to: {1} bilateral plegral thickening and
caleification, (2) basal pulmonary parenchymsal
changes, and [3} abdowninal pain, vomiting, and
distention with 1-ray evidence of intra-abdominal
tusefaction and/or obstruction of varying degrees.

ASBESTOST OCCUPATIONRL EXYPOSOR¥; INSULATTON WORKERST

NESOTHELIOMA; PLEURAL CALCIPICATION; ASRESTOSIS;
HOMAN; PERITON®UM; DIAGROSIS
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<a1>
ahonyaous, Mainly good nmews about asshestos., FPood
cosaet. Toxicol., 10:574=577 (1972).

fealth hazards of ashestos can be sini{wized by
maintaining stringent safety precautions. sSafety
aspects of working with asbestos are discussed as
are asbestos bodies, mesothelioma, mechanisa of
patholegical action, and asbestos in the diet.

ASBESTOS; ASRPSTQSIS: CANCER; POOD CONTAMINATION:
GRANULOMA; HOMAN; MESOTHFLIOMA; OCCUPATIONAL
EXPOSORE; TOWOR; ASBESTOS BODIES: GASTROINTRSTIWAL

92>

aponywous, Part 19t - Aazardous substances:
pefinitions and procedural and Interpretative
regulations., "ed. Reqist,, 37 (148}: TuB72-14B73
(1972 . ,

The PON requlation hanning all ashestos-containing
garsents was ammpended so that garments necessary for
personal protection against thermal indjuries and
constructed so that asbestas fihers will not become
airborne would be excluded. The legality of the
order is discussed,

ASBESTOS; CANCER; PIBROSIS; MESOTHELIONA; STANDARDS

<%3>

Anonvacus, Ran of ashestos fihers for clothing
proposed after PDA study of hazards,, FDA Papers,
6N 32 (va72y,

4 requlation proposed by the F0OA bans the ose of
asbestos fibers in cloth used for general purpose
Jatrments; 1ts use wonld be permitted for garments
intended for firefightina purposes. A simulated
wearer test of a women's coat {(manufactured from
fabric containing 8% ashagtas) vas canducted by the
National Tnstitote for Occupational Saftey and
Health: the results were evaluated by a coesittee of
experts op ashostos hazards who concluded that no
teal danger existed bhut that fature nse of ashestos
in garments for the general public was undesirable.

ASBESTOS; STANDARDS; IWHALATION; WON-OCCUPATIORAL
EXPOSURE; PRVIRONMENTAL CONTAMINATION

<94>

Beck, F.G.; Holt, P.F,; Manoflovic, W,, Comparisom
of effects on macrophage cultures of glass fibre,
glass powder, and chrvsotile asbestos., Prit. JI,
Tnd. Med., 29(2y: 280-28F (1972,

Guinea plg alveolar and peritoneal macrophages were
exposed to either glass fibre, glass rpovder, or
chrysotile ashestos in vitro. Two basic effects
wvere produced by dusgts: (1) a toxic effect which
alters metabolic rates, and (2} increased cell
pepbrane permeability,

CHRYSOTILE; GUINEL PIG: MACROPRAGE; PHAGOCYTOSIS

<9%5>

Beckla¥e, M.R.; Pournier-wassey, G.G.; Rossiter,
€,.%.; mchonald, J.C., Lung functilon in chrysetlle
asbestos aine and aill workers of (uebec., Arch.
Environ. Health, 24 (6)y: w01=-u409 (1972).

Lang fuhction tests op an age-stratified random
sample of 1,015 Quebec asbestos workers show that
lung function deteriorated progressively with
incteasing dust exposure beth in nonsnokers and
saokers. Work history and available dust levels in
industry vere used to estimate worker exposure.

ASBESTOS: OCCUPATIONAL BXPOSGRE; VENTILATORY
DEFECTS; ASBESTOS HINIRG

December 1974

FCIY

Rerry, G.; Nevhouse, M.L.; Turak, M,R,, Comsbined
effect of ashbestos exposure and swoking on mortality
from lung cancer in factery workers., Lancet,
2(777Sy:  476-479 {1972y,

The smoking habits and lung cancer mortality rates
of 1300 male apd 480 female asbestos factory workers
were examined over a ten year period. Pactory
votkers who smoked and were heavily exposed to
ashestes had a significantly bhigher incidence of
death from lung cancetr than expected. Tncreassed
pottality 4id not result in vorkers with low to
moderate exposure.

ASBESTOS: LUNG; CAWCER; TOMOR; CARCINOMA;
OCCOPATIONAL EXPOSTERE; CANCER MORTALITY

<97>

Boitean, H.L.:; Robin, M.; Gelot, S., Polvcvelig
hydracarbons in various materials containing
asbestos., Arch. Mal. Prof. Med. Trav. Secur.
Sociale, 33(f}: 271=-286 (1972).

Several hypotheses are presented to explain the
carcinogenic potentialities of ashestos. Analyses
of 12 chrysotile-containing materials revealed that
a third of the samples contalned three carcinogenic
compounds - henzo(alpyrene, benzo(alanthracene, and
divenzota,h)anthrance. Since unprocessed chrysotile
contains no polycyclic hydrocatbons, these
contaminants probably attach during transport and
industrial treatment. Asbestos fihers naturally
contain nickel and chrowmium, two trace metals which
inhibit benzopyrene-hydroxylase in the lungs and
+hus vetard the merabolic degradation of the
carcinogeni~ hvydrocarbons.

ANALYSIS; ASRESTOS; CHRPYSCTILE; CO-CARCTHOGEN; TRACE
MRTALS

<98>

Bothaw, S.K.; Holt, P.F,, The effects of inhaled
crocidolites frow Trapsvaal and North-west Cape
mines on the lungs of rats and guinea pigs., Brit.
3. Bxp. Pathol., S3(H): R12-R20 (1972,

fiuinea pigs and rats were exposed for UEDD hours to
an atmosphere containing a high concentration of
Northwest Cape crocidolite fibers. BAnother group of
guinea pigs vas equally exposed to Transvaal
crocidplite. Alveolar space was reduced in all the
lungs due to cellular proliferation of the septa. Tn
guinea pigs, giant cells were common with
developnent of ashbestos hodies, vhereas in rats
giant cells were rare and only a few atynical
asbestas bodlies were seen. Rorthwest Cape
crocidolite oroduced greater disruption of the
respiratory surfaces.

CROCIDOLITE:; GUINEA PIG; IWHALATION; LUNG; ASBESTOS
BODIES; RAT
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99>

Boucot, K.PR.; Weiss, %.; Seidwan, H.:; Carnaham,
W.J.: Cooper, D.A., The Phlladelphia Pulwonary
Reoplasm Research Project: Basic risk factors of
lung cancer in older men., Amer. J, Epidemiol.,
95 {1y: h-1F (1977,

A 10-year study focusing on the bagic risk facters
of lung cancer in older men revealed that 121 pew
lung cancers developed among 6136 men aged 85 and
over. Risk increased considerably with age, was
highest in nonwhites, and had a positive
dose-responsSe relationship to cigarette smoking,
Bxposure to ashestos wag the qreatest occupational
hazard,

ASBESTOS; LUWG; CANCER; OCCOPATIGNAL EXPOSUFRE}
NBOPLASM; SMOKING; AUNAN

<100> .

British Thoracic and ™abercalesis Aasaciation:
Nedical Research Council Pneumoconiosis Onit., A
survey of pleural thickening: ita relation to
asbestos exposure and previous pleural diseass.,
Eaviron, Res,, S5(2): 142-151 (1972).

} survey of patients having pleural abnormalities
and attending chest clinics in the United Kingdom
shovwed no evidence that exposure to asbestos was
more common in the group with abnormalities than in
a matched control. A greater proportion of those
with pleural abnormsalities had a history of previons
pleural inflamwation and infury.

ASBESTDS; RESPIRATORY DISEASP; AUNAN; LUNG:
RSBESTOSIS: PLEURAL PLAQUES; X-RAY

<101>

purilkorv, T.; fichailova, L., Sepiclite content of
the soil in reglons with endewlc pleural
calcifications., Int. Arch. Arbeitsmed., 29: 95%5-101
{1972y .

pilateral pleural calcifications occur endewically
in ashestos-containing regions which hare not been
econonically exploited. Nineralogical studies
revealed the presence of anthophyllite and tremolite
in soil taken from properties of pleunral plagues
carriers. Soil from the fleld of a family with
three plagues.carriers contalned seplolite (up to
£%), vhereas anthophyllite and tremolite were
scarce, HWineralegic findings sudggest a possible
participation of sepiolite in the formation of
enderic pleural plagques.

ANALYSIS; ANTHOPRYLLITE; ASRESTOS; PLEURLRL
CALCIFICATION; TRENOLITE; AUMAN; WON-OCCUPATIOWAL
EXPOSORE

<102> .

Corrin, B.; Price, A.8., Electron micrescopic
studies in desquanative interstital pneumonia
associated with ashestos., Thorax, 27(J: 3I24-331
19Ty .

Ylectron miscroscoplc examination of a lung biopsy
specisen from a case of desquamative interstievial
pneunonia (DIP} revealed that the alveolar cells
1lining the plveoclar vwalls are granular pneasocytes;
free cells in the lusen, howevar, ware alveolar
mecrophagen. Tn this instance ashestos bodies were
present in the lung, suggesting that DIP is not a
specific disease entity.

KACROPAAGE; ASBRSTOS BODIES: LONG; DYSPNER: PINGER
CLUBBING; HUMAN
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<10

Plder, J.L., A study of 16 cases of plearisy with
effusions in. ex-miners from Wittenoom Gorge., hust.
H.Z. 1. Med,, 2(1-By: 328-329 (1972).

Tn a follow-up study of 10 cases of bilateral and
six cases of anilateral pleural effusion in
ex-miners from & crocidolite asbegtos mine, an
aszociation was established between ashestosis, lung
cancer, pleural plaques sesothelioma and pleural
effusion: there was, hovever, insufficient evidence
to prove that benign asbestos pleurisy is an entity.
In sowe cases, pleurisy preceded the disease;
hovever, in three of the € cases of ashestosis,
radiological evidence of ashestosis was present at
the time of the first effusion. Thirteen of the 16
cases of pleurisy were attributed to ashestos
exposure.

ASBESTOS; CARCER; PLEURAL PLAQUES; MESQTAELIONA;
OCCOPATIONAL EBEXPOSURE; CROCIDOLITE; ASEESTOS MTNING;
HTMAN

<10u>

fngelbrecht, ®.M.; Thiart, B.P., The effect of small
amounts of aluxinue, carbon and carboruadum on the
development of silicosis and asbestosis., 5. Afr,
med. 3., WE{16}: BE2-860L (1972y.

Intratracheal indection of rats with crocidolite
ashestos, with or in admixture with other
substances, induced metaplasia of the broanchiolar
epithelium with excessive mocus secretion.

Pxtensive hyperplasia of lymphold tissue was common.
more frequent infection occarted in lungs injected
with asbestos than with quartz.

CROCIDOLITE: LUNG; RAT: RESPIRATORY DISEASE

<10%>

Finkelberg, B.I.; Genina, O.D.; Sarvvaitova, R.T.,
Clinical picture of dust-induced pulmonary disease
following exvosdare to some types of the silicate
dust., Gig, Tr. Prof. Tabol.,, 16{10): 8-11 (1972},

The type of occupational exposure determines the
xind of dust-indaced pulronary disease as indicated
by observations of 143 patients and workers exposed
to several silicate dusts including ashestos, clay,
and chamotte. Pneumoconiosis s produced by clav
and chamotte dusts and is characterized by a
relatively benign course, whereas ashestosis
manifests as a progressive pulmonary insufficiency.
The functional state of the respiratory system
should be consldered vhen determining the work load
of patiaents.

ASBESTOS; ASBESTOSIS; QCCUPATIONAL EXPOSURE;
PRETHOCONIOSIS; HOMAN

<166>

Ford, J.®., The effect of pulmonary macrophage
snppression in developing asbestosis., Dissertation
tbsts, Intern., {B): 32 {1972},

Rabbits were exposed to elither chryeotile, amosite,
or crocidolite ashestos dust at a dose of 50 mg/Tu n
for & days/vweek/4§ hours/day fot 1 year. One half
also recefived the lmmanosuppressant drug "Isuran®
brand Azath loprine while the other half was
antreated. Pulmonary function tests were given
before, turing and after exposure and no significant
diffarences were found in the two groups. Pulmonary
sacrophages evidently play no significant role in
protection against development of asbestosis. Wo
ohservable differences were found between the two
groups upon pathological examination.

ASBRSTOSIS; ASBESTOS; MACROPAAGR; INHALATION
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107>

Gibbs, G.W,; LaChance, M,, Dost eXposure in the
chrysotile asbestos wines and allls of Quebec.,
Arch. Environ. Health, 28: 189-197 (1972,

Cheysotile sining and milling environmental
conditions, hoth past and present, and methods osed
to estahlish exposure indicas for epidemiological
studias are described. The average number of dust
particles per cubic foot steadily declined between
1948 and 1968. (ust levels within the industry
fluctoated widely and the fiber content varied
congiderably,

CHRYSOTILE; -0CCOPATIORAL EXPOSURE; HOMAR; ASBRESTOS
MINING:; DOST CONTROLS

<10R8>

Goff, A.M.; Gaensler, B.hk., Asbestosis follewlng
brief exposure in cigarette filter manwfacture.,
Respiratjion, 29(¢1}: 83-93 (1972).

A lung biopsy revealed ashestosls in a 47-year-old
voolen will worker 16 years after he was exposed to
Tape Blue asbestos. He ha? been been exposed for
only 9 months. Cigarette filters he made contained a
alxture ¢f Cape Blue asbestos amnd acetate. Palmonary
insufficiency progressad over a 2-year period to
total disability.

ASBESTOS; BLUF ASRESTOS: ASBESTOSIS; LUNG: DYSPREA;
OCCOPATYONAL ®XPOSORF; PIBROSIS; VENTILATORY
PEPECTS; HUMAN

<109>

Gowerna, ".; Rosanda, C., A histochemical study of
the asbestos hody coating., RBrit, J. Ind, Red.,
29¢3): 158-159 (1972},

Pesults 6f n histochemical examination suggest that
the coating of mast mghestas hodies contalins acid
mecopolysaccharides, During asbestos body formation
the pucopolysaccharides may act as a matrix for iron
depositlion.

ASBESTOS BODTES: CHENICAL COMPOSITION

£V

governa, M.; vadala, C.R., Ristochemical
demonstration of hematoidin in the inpermost lavers
of homan ashestos body coating.,, Int. Arch,
Arbeitsaed., 30: 273-282 (1972).

Histochemfcal studies of microscopic sections of
haeman lunds with asbestotic lesions and ashestoes
bodies snggest that the body coating consists of two
basic layers - the first conslsts ¢f proteirns,
hesatpidin, and ferric iron deposited over the
fibers. The second stage forms vhen hyaluronic acia
iz 1aid around the first layer and other ferric iron
particles impregnate the hyaluronic acid molecules,

ASBESTOSIS: ASBESTOS BODIRS; HOMAK; LUNG

<t

Grundy, G.W.; Miller, R.¥., Malignant wmesothelioma
in childhood: Report of 13 cases., Cancer, 30{5):
1216~-1218 {1972),

Thirty-one cases of mesotheliomA were recorded 1in
42,597 death certificates of children who died of
eancer in the ©0.S. from 1360 ~ 1968. SHospiltal
records confirmed 13 cases, Illhess vas
characterized by acute pleural effusfon and tumor
encasemant of the lung, usually with less than 6
months surrival. case histories had no information
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concerning environmental exposure to asbestos.

ASBESTOS; ENYIRONMENTAL CONTAMINATION: MESOTHELYONA;
LONG; TUMOR; RONAN; NON-OCCUPATTONAL EIPOSURE

<112>

Aarries, P.G.: Mackenzie, P.A.F.; Sheers, G.; Kemp,
J.B.; Oliver, T.P.; #right, D.5., Radiological
survey of men exposed to asbestos in naval
dockyards,, Brit. J. Ind, ¥ed., 2%9{31)y: 270279
{1972y .

Radiolegical surveys of a 10% sample population of
men exposed to ashestos in naval dockvards showed a
prevalence of asbestos related abnormalities.
Pleural abnormalities were found 10 times more
frequently than parenchymal disease, At Devonport
Dockyard 37 men have developed mesothelioma since
1965, There was no evidence that smoking increased
the incldence of asbestos abnormalities.

ASBESTOS; OCCOPATIONAL EXPOSUQE; SATPYARDS:
RESPIRATORY DISBASE; NESOT OMA; CANCER; HOUMANW

<11
Rolaes, S., Safe use of asbestos plasties.,
Compositesg, 3(2): 60-€61 (1972y,

The 1769 Asbestos Regulations are summarized.
Particularly emphasized is the need for regulations,
provisions of the requlations, dust standards and
pracantions in processing the plastics, The
handling and manipulation of asbestos-reinforced
plastics composltes do not present a serious health
hazard, and reasonable precauntions will ensure
coaplete safety.

ASBESTOS; CHRYSOTILE: AMCSYTE; ANTHOPHYLLITE;
CRCCIDOLITE; STANDARDS

<114>

Jacobsgon, G.; Gilson, J.C., °resent status of the
uIcC/cincinnati Classificatlon of radlographic
appearances of the pneuwoconiocses: feport of
seeting held at Pnenmoconiosis Research Unit,
Cardiff, Wales, April 13-15, 1971., Ann. W.Y. hcad.
Sci., 200: S552-569 {1972,

A reviev of international experiences vith the
uIcc/cincinnati Classification indicates that its
basic goals have been accoaplished. Although some of
its features have presented difficulties, its 12
point scoring systes and the concept of involvement
have simplified the decision-making-process. Several
periodical c¢hanges have been made to imprave the
system and presently recommendations for combining
the T10 and 0/C Classification of Radiographs are
being considered. The following aspects of the
systew are discussed: (1) profusion of gmall
opacities, (2) extent of small opacitles, (3 larqge
opacities, and (3} pleural thickening.

ASDESTOS; ASBESTOSIS; PHEUMOCONINSIS; SILICDSIS:
STANDARDS

<t15>

¥annersteln, ®.: Churg, J., Patholegy of carcincan
of the lung associated with asbeatos exposure.,
Cancer, 30{M: 18=-21 (1972,

Temor distribution was the only significant
dtfference in lung carcinoma in 50 patients
occupationally exposed to asbestos comepared with S0
matched control cases. Similarities support
investiqations implicating asbestos as a
co-carcinogen,

ASBESTOS; OCCOPATIONAL EXYPOSURE; LONG: CARCINONL:
CAFCER: CO-CARCI¥OGEN: TUNOR; HUMANW
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<116> . .

Xogan, P.H.; Gusel'’nikova, W.A,; Gulevskaya, M.R.,
The cancer mortality rate among Agbestos industry
¥orkers in the Uralsa., Glg. Sanit., (7): 29=-32
(1972 .

Results from a 20 yvear study show that the maortality
rate due to cancer is higher among asbestos workers
than the general population. A highet' incidence of
cancer was alsc noted in the elderly. Cancer of the
lungs and stomach was less prevalent in female
asbhestos wvorkers than in male workers, hut
significantly higher than in women with no
occupational expasure to asbestos,

ASBESTOS; CANCER MORTALITY; OCCUPATIONAL EXPOSORF;
LONG; GASTROTWTESTINAL; HOMAN: CANCER

<11T>

McDonald, J.C.: Becklake, M.R.;.Pournier-Massey,
G.G.; Rossiter, C.E., Respiratory sysptoms in
chrysotile ashestos eine and #il} workers of
Quebec., Arch. Envirom, Fealth, 20: 358-363 (197N .

Questionnarie results from 1,015 aales eaploved in
chrysotile ashestos mines and mills indicate that
prevalepce of persistent cough and phlegm
(bronchitis) was prisarily determined by age and
snoking habits. Since smoking was the main
determinant of bronchitic sysptoms, the effect of
dyst exposure was evident only in non-smokers.

CHRYSOTILE; OCCOPATIONAL EXPOSURE; SMOKIRG:
RESPIRATORY DISBASE{ AUNAW

118> .

miller, K.: Harington, J.S5., Some blochenical
effects of asbestos on macrophages., Brit. J. EBxp.
Pathol., S3: 397-805 (1973},

IR VITRO exposure of hamster peritoneal macrophages
to asbestos (chrysotile, crocidelite and amosite)
silica, and rutile dust showed that chrysotile and
silica vere equally toxic, whereas crocidolite,
amosite, and the control dust, rutile, were
inactive, The effects were assessed by estimating
the release of acid phosphatase into the cnlture
sediun and by changes in the compositicn of
phospholiplds In the cells.

CHRYSOTILE; CROCIDOLITE; RROSTTR®; ASBESTNS;
HACROPHAGE; RAMSTER

<119>

murphy, R.L.H.; Gaensler, E.A.: Redding, R.A.;
Belleap, R.; Keelap, P.J.; Swith, A.A.; Goff, a.M.;
Perris, B.G., Low exposure to asbestos,, Arch.
®nviron. Wealth, 25: 253-264 (1972).

A follov-up sarvey on Newv EBngland shipyard pipe
coverers focused on asbestos-induced physiologic
abnoraalities, Compared to controls, the pipe
coverers exhihited significantly reduced vital
capacity (PV0) as well as reduced single breath
(OLSBE} and exerclse steady state diffusing capacity
(DLSS-F) . -Workers with clinical "ashestosis” had
severely reduced diffusing capacity (DL) and
fraction carbon monoxide removed. Thres yvears
later, DL in exposed vorkers had deteriorated sore
rapidly than P¥C; some with Initially isolated
redaction of DL had developad other signs of disesse.

ASBESTOS; ASBESTOSIS; LUONG; PINGER CLUBBING;
THPAYSFMA; X-RAY; SHIPYARDS; PIPE COVERERS;
OCCUPATIONAL EXPOSURF; VPNTILATORY DEFECTS

<120>

wavratil, ®.; Trippe, F., Prevalence of pleural
calcification in persons exposed to asbestos duast,
and in the general population in the same district,,
Eavicon. Res., 2: 210-216 {197 .
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Prevalence of pleuyral calcification in humans was
closely related to asbestos dust exposure directly
or irdirectly by occupational, family, or
neightorhood contact., Asbestos appears to be .
primarily responsible for pleural findings, although
ovther unknovn factors may be the cause of some
pleural disease.

ASBESTOS; OCCUPATIOWAL EXPOSHRE: WON-OCCUHPATIONAL
EXPOSURE; PLEORAL CALCIF¥ICATION

<1270

¥evhouse, M.L.; Berry, 6.; Waganer, J.C.; Turok,
%.E., A study of the mortality of female ashestos
workers., Brit. J. Ind. Med., 29: 138-101 ¢1972).

Increased mortality was found in a group of more
than 900 women employed at an ashestos textile and
insulation manefacturing plant. Those exposed to lew
and moderate levels had increased cancer deaths
vhereas gsevere exposure for less than two years
caused cancer of thé lung and plenra: in those
severely exposed for more thah two years, excess
deaths were fram cancer of the lany aand pleanra,
other cancers, and from respiratory diseases. The
wortality wag compared with national levels, The
propottion of smokers was higher than +he national
rate, which could account for some of the excess
mortallty. Aqge at first exposute was not a
contributing factor.

ASAESTOS; OCCUPATIONAL EXPOSORE; CANCER;
MESCTRELIOMA: TOMOR; CRNCER MORTALITY; SMOEKING;
LURG: PLRORA; RESPIRATORY DTSEASE; HUMAW

<122,

#icholson, W.J.; Maggiore, C.J.; Selikoff, I1.3.,
asbestos contamination of parenteral drugs.,
Science, 177: 171-173 (1972).

isbestos filters are widely used by the .
phatsacedtical industry. In the 01.5., wmeasurable
amcunts of asbestos have been found in parenteral
solutions used for therapy. Whether asbestos causes
hknmpan disease by rootes of adminstration other tharn
inhalation ig still unknown. However, ingestion of
asbestos is suspected of being hazardous due to
increased incidences of gastrointestinal cancer
among ashestos workers.

ASBESTOS: ASBESTOS PILTERS: THGESTIONW; TNHALATION:
OCCUPATIONAL FXPNSURE; RON-OCCUPATIONAL EXPOSORE;
CANCER; GASTROINTESTINAL .

123> .

Wursinen, M., A Study of the. wortality of workers in
an anthophyllite asbestos factory in Pinland., Work,
Environ., Realth, ®(3): 112-118 (1972},

Results of a mortality stedvy on workers in an
asbestos factory in Pinland indicated the following
hazards of exposare to anthophyllite asbestos dust:
(1Y Overall mortality from cancer of the lung,
bronchus, and trachea, from respiratory
tgherculosis, and from other tespiratory diseases
was excessive. 12y Bvery fifth deceased msember of
the survey had ashestosis recorded on the death
certificate a= an anderlying or contributing cause
of death. {(3) In certain age groups with a sinimum
expogsare of more than three months, mortality from
lung cancer was more than three tiwes the expected
nuaber, The survey pericd wasg from 1936 to 1966
with mortality analysis up to the end of 198, -The
sinimus exposure to ashestos was three months.

ANTAOPHYLLY TE; OCCUPATTIOWNAL EYPOSURE; lSﬁlSTDéI&
CAWCER; LUNG; AUMAN; RESPIRATORY DTSEASE
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<1285

orfila, J.; Lepinay, A.: V¥assear, M.; Bouffant,
1.L.; PMartin, J.C.; Paniel-®oussard, ¥., Bffect of
guartz, coal, titaniom oxide, and asbestos dusts on
experimental CHLARYDIA PSITTACI infection in mice.,
Compt. Rend., Ser. D (Pari{s), 274(%: 1038-1837
(9.,

%hen injected into mice, the infectiocus agent
CHLAMYDIR PSITTACYT, induces ornithoslis; this was
aggravated by pretreatment of the aniwals with i.p.
injections of aqueous suspensions containing 20 »g
chrysotile, coal, quartz or titaniams oxide.

ASBESTOS: WOUSE; CRRVSOTILE

125>

Ose, H.; Bittersohl, 6., On the epidemiology of
asbestosis of the plenra., Z. Brkr. Atmungsordane,
136 (2) = 165170 {1972y,

In Mereburg, Fast Germeny, pleural plagues were
found in 458 workers by x-ray analysis in 1970.
Mthough most worked in the chemlcal industry, the
majority of patients had been exposed to asbestos
prior to 194%; u%% experlenced indirect exposure.
The mean latent pericd was 20 to 30 years.

ASBESTOS; HUMAN; PLEURAL PLAQUES; OCCUPATIONAL
EXPOSORE .

<126>

Pooley, F.D., Ashestosg bodies, their formation,
composition and character., Bnviron. Res., 5:
363-379 (9™ .

Blectron wicroscopic examination of asbestos bodies
exrtracted fror human lungs exposed to crocidolite,
emosite, anthrophyllite, and chrysctile presented no
evidence to suggest stepwise formation of asbestos
bodies, They were nearly alvays formed on straight
fivers longer than 10 um, Ashestos bodles were
found to contain a mafor crystalline component
structurally siailar to extracts of ferritin
tproduced from animal and human organs)y.

CROCIDOLITE; AMOSITE; ANTROPAYLLITE:; CHRYSOTILE:
HOMAN; LONG; ASBESTOS BODTES; CHRYSOTILE

127>

®ott, P.: HAuth, r.; Friedrichs, K.H., Tamors of rats
after f,p. infection of powdered chrysotile and
benzo{a) pytene., Zentrabl. Bakterlol. Paras{tenk,
155{5=-6y : 063-069 (1072}.

Tumor incidence in rats was about BOYX after
intraperitoneal injection of elither 100 mg
?.7.C.C.=--a standatd chrysotile (fiber length is
legs than S us)--or 100 mg of powdered chrysotile
{fiber length 1is less than 3 um}. Hovwever, the
latent period between exposure and tumor developwent
vas longer with powdered chrysotile. Addition of
1.25 ag of benzo (a)pyrene did not significantly
influence tuwor incidence, but without chrysotile,
benzo(a) pyrene induced tumors in 10% of the animals,

ASBESTDS; CRRYSOTILE; TUMOR; RAT: CO-CARCINOGEN
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€A129>

Ra4an, K.T.; Wagner, J.C.; Bvans, P.H., The response
of human pletura in organ culture to asbestos,,
Watare, 238 {5363): 386=3u7 {197n).

Fowan parietal pleurae maintained in organ culture
and exposed to blue asbestos shoved marked
proliferation of mesothelial cells. Some cells had
larger neclel and invaded underlying tissue. The
amount of collagen was increased in the underlying
tissue. Since tissues in organ culture responi to
ashestos fibers in a relatively short period, the
system gshould be usefyl for investigating the
effects of other fihers, chenicals and carcinogens.

ASBESTOS: MESOTRELIONA; BLUE ASBESTOS; ORGAR
CULTHURE; AUMAN '

<129>

feitze, W.B.; Wicholson, W.J.; #Holaday, D.h.;
Selikoff, I.J., Application of gprayed inorganic
fiber containlng asbestos: occuepational health
hazards., Aaer. Ind. HYQ. Assoc. J., 3I3{3p: 178-1914
1972y, :

Spray application of insulating materials containing
asbhestos produces serious contamination of the
vorking environment. MAshestos fiber concentrations
of 70 fibers/cc have been detected at ten feet from
the spraying area and 45 fibers/cc at seventv-five
feet away. Cohsedguently, nearby vorkers are exposed
indirectly to ashestos.

QCCTUPATIONAL EXPOSURR; ASBESTOSTS; IWSOLATTOW
WORKERS; ASBESTOS

<130>

Robinson, J., Pleural plaques and splenic capselar
sclerosis in adault male autopsies., Arch, Pathel,,
93: 118=122 (1972).

In 2,516 autopsies on chiefly adelt nales in a
Plorida veterans Administration Hospital, a similar
incidence of plearal plaques was observed in both
whites and negroes, but splenic capsular sclerosis
occurred prisarily in whites and at a later age.
Pleural plaques vele not associated with asbestos
bodies or mesothelial neoplasia, indicating that
they should not be considered as evidence of
ashestasis,

ASBESTOS BODIES: ASBESTOSIS; PLEURAL PLAQUES; HUMAN

<11

Rossiter, C.B., Evidence of dose-response relation
in pneumoconiosis (1., Trams. Soc. Occup. Med., 22:
83-87 (1972).

A technigue for determining the severity of simsple
pneusoconiosis has been developed using a coftinucas
scale for scoring radiographs based on the profusion
of small round lung opacities. Osing this
technigue, ® direct relation between radiegraphic
change and dust content of the Yungs was evident in
coal miners. Since asbestos is a hiologically
actire dust, radiographic-changes reflect
pathological changes rather than the asount of
asbestos in the lungs. The differences between the
biological activities of the dusts inhaled hy
coalminers and asbestos workers are seen in
relatively poor relations to mortality, pathology
and lung function in the former and better relation
for dockyard and chrysotile ashestos workers.

ASBESTOS; ASHESTOS WINING; CFRYSOTILE: HOMAN:
DIAGMOSIS; FIBROSIS: PREVROCONIOSTS; X-RAY
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<132>

Rattner, J.R.; Spycher, M,A.: Sticher, ¥., Diffuse
*ashestosis-1ike? interstitial fibrosis of the
long., Pathol. Microbiol., 38(4): 250-257 (1972).

Comprehensive chemical, wmineralogical, and electron
sicroscopical analyses of lung dust from a case of
diffuse pulmonary fibrosis which sorphologically
reseshlad ashestosias revealed platy silicates but no
ashestos flbers. Mica, Xaolinite, and feldspar are,
ag in asbestos, less ¢ransportable in the
interstitial lveph spaces than ate amall quattz
crystals. Therefore they do not accumulate to the
sase srtent in peribronchial and perivascular sites;
thus a diffuse rather than a nodular type of
pheuwocenjotic fibrosis results,

ANALYSIS; ASBESTOS; ASRESTOSIS; SILICOSIS; PIRROSIS;
LONG; RUHAR

<133>

sanders, C.L., Prodaction of abdosminal megotheliomas
in rats with Po 239 and chrysotile asbestos., Health
Phys., 23{3: 418 nbstract P/71 (V97D) .

Mesotheliosas and sarcomas were induced in rats by
the intra-abdominal infection of plutoniam-239,
chrysotlle asheatos, or the combination of bhoth.
The incidence of mesotheliomas in rats given 15 ng
chrysotile was 17¥; in confjunction with Pu 239 (720
nCi), the incidence increased to 43X, Ashestosz
appears to act in a synergistically with Pu 239, and
the pathogenesis of the mesotheliomas 1 similar to
that geen with Po 239 alope. Survival rate was
significantly reduced in rats given both asbhestos
and Pa 239,

ASBESTOS; CHRYSOTILE; MESOTHELIOMA; SARCOMA; RAT

<134>

Schnelder, T., Ashestos dust levels during work with
cloths made from liguid dispersed chrysotile., Anmnn.
occup. Hyg., 153 B25-026 (197,

Chrysotile ashestos fabrics manufactured by a liguid
dispersion method proddace c¢onsiderably less dust
during handling than does cohventlonal ashestos
cloth, Using these cloths, such less dust was
qenerated while manufacturing mattresses and pipe
insulation.

ASBESTOS; CHARYSOTILE: DUST CONTROLS: OCCOPATIOWAL
EXPOSOUR®; HOMAN

€135>

Schnitzer, F.J.; Punescu, G.; Baden, V.,
Interactions of mineral fiber surfaces with cells in
vitro., Ann. ¥.Y, Acad, Sci., 172(2%H: 759-772
(1972 .

The surface of ashestos and other mineral fibers
showed warked interaction with cell mesbranes in
ritra. Chrysotile was lytic for haman, shkeep, and
horse red blood ¢ells {PBC] with a 50% hemolytic
concentration (ACS0} of 0.2 mqg/ml or less. The
1ytic activity was ichibited by
ethylenedianinetetracetic acld {EDTM) or by anlonic
polyaers. Amphibole fibers were lytic vhen RBC
exposare took place in a shallovw layer with gentle
agitation. Human RBC*'s were more sensitive than
sheep BEC's: the RACSO was 10 ag/al for amosite,
3.0-7.0 ng/pl for crocidolite and 1.0-3.0 mg/sl for
anthophyllite. anionic and nonionic polymers
inhibi ted the lytic activity of anthophyllite while

© polyanions inhibited the activity of awosite and
crocidolite.

CHRYSOTILE; AWTHOPHYLLITE; AMOSITE; CROCIDOLITE;

ASBESTOS; CPLL COLTORE; AUMAN; SHEEP: RORSE;
CYTOTOXICITY
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<136

suzukl, ¥,, Phagocytic activity of the alveolar
epithellal cells in pulmonary ashestosis., Amer. 3.
Pathol,., 3: 373-379 (1972y.

Intratracheal instillation of chrysotile asbestos
into hamsters demonstrated that, under suitable
conditions, the alveolar epitbelius is capable of
ingesting particulate matter. Asbestos-containing
epithelial cells inc¢rease with length of exposare,
The condition is accompanied by cell transformation
inte hypertrophic structures exhiblting properties
of the sacrophage, including the ability to convert
agbastos fibers into asbustos bodfes and to develosp
inta moltinucleated glant cells.

CARYSOTTLE; WAMSTER; PHAGOCYTOSIS; ASBESTOS BODIES)
HACROBNAGE

<13

Wagner, J.C.; Bogovyski, P.; figginson, J., The role
of International research in occupational -Cancer.,
A3 (S~ K)y: 213-220 (1972%.

puring the last .tvo decades, increasing interest in
environmental problems has grown - especially with
respect to asbestos-related cahcer, Hazards
associated vith asbestos apparently were limited at
first to occuvational exposures and now affect a
large seagqment of society, The following aspects of
asbestos are dlgcussed: propertles and vses of
ashestos: types of asbestos; and related health
hazards, HAovever, specific attention is focused on
the problem of neoplasis and asbestos exposure and
international collaboration in an effo:t to solve
the problem.

AMOSITR; ASBESTOS; CANCER; CHRYSOTILE; CROCINOLITE;
AOMAN ; MRSOTHRLYOMA; WEOPLASIA; OCCUPATIOWAL
RXPNSORE; ENVIRORMENTAL CONTAMINATION

<130

Allison, A.C., Pffects of silica and asbestos on
cells in culture., Inhaled Particles III:
Proceedings of an International Sysposiam, (London,
1970) . ¥.H, Walton {Pditor). TUnwin Rrothers
Limited, Gresham Press, Surrey. England., pp.
B37-a85 (1271},

Evidence saggests that sillea particles do not
damage plasmsa meabranes of macrophages but are
ingested into secondary lysosomes, Protection of
lysosomal membranes against silica is achieved by
polymera such as polyvinyl pyridinio-acetic acid,
Asheston, especially chrysotile, when added to
macrophages or mesothelial cells in the absence of
seruw, lyses the cells by interaction with the
plasaa mesbrane. 1In the presence of Serum the
ashestos particles are much less damaging than
silica, vhethar or not they are 1nqested into the
lysosomal systew.

ASPESTOS; CHRYSOTILF; CELL COLTURE; HlCﬁOPHIG!:
AENGLYSIS: CYTaTorIcitt ‘
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<139>

Allison, A.C., Lysoscomes and the toxicity of
particglate pollatants., Rrch, Intern, Wed,., 126(1):
131-139 {1971y .

In ¥itro laboratory stodles indicate that some
{nhaled particles, especially silica and ashestos,
react with macrophage celle differently than do
inert particles such as carbon. Silica and ashestos
act as hydrogen bonding agents that alter the
secondary lysosomal mewmbrane; this causes loss of
the lysosomal enzymes, destruction of the
sacrophage, and the telease of unkmown factors that
induce fibrotic tissne response.

ASBRSTOS; MACROPEAGE; FIBROSIS; LYSDSOME

<140>

Anonymous, Asbestas {all formss)., Doceumentation of
the Threshold Liait Values for Scbhstances in
Worktoom Air. Aserican Conference of Sovernmental
Industrial Hyglenists, Cincinatti, ohia (Third
Editiom), pp. V7=19 (197y.

A resume 1s given for the studies which lead to the
adoption of the TLy of 5 fibers/ml {longer than
Su} for ashestos,

ASBESTOS; STANDARDS; CARYSOTILE; AMOSITE;
CROCIDOLITR; TREMOLITE; AWTHOPRYLLITE; ACTINOLITE;
PNEDMOCORIDSTS; ASBESTOSIS: OCCOPATIORAL ®XPOSURE

<141y

Anonymous, Talc (non-aghestiform and fibrouas).,
pocumertation of the Threshold Lisit ¥alues of
Substances in Workroom Air. aAmerican Conference of
Governmental Industria! HAygienists, Cincinnati,
chic., pp. 282-243 (1971},

Since the physiological activity of talc apparently
is related to the asbestos fiber content, the
thresheld limit walues (TLY) recommended for wvork
areas differs for non-fibrous and fibrous types. A
value of 20 appcf is recosmended for non-fibrous
talc: 5 flhers per milliliter of air for those
exceeding 5 sicrens in length is the limit for
fihrous talc due to the s{milarity in the fibrotic
reactian produced by talc and ashestas,

ASBESTOS; FTBROSIS; RAOMAWN; STANDARDS; OCCUPATIONAL
EYPOSURE

LT42>
Anonysous, Asbestos: questions still unansvered,
Pood Coswet. Toxicoel., 9: 281280 (1971,

A brief review is given of the sometimes
contradictory evidence relating ashestos exposure
with asbestosls, lung tnmors, and mesothellomas of
the pleura or petitoneam. Both experimental and
epidesiological studies are clited, There are
obvicus differences in the effect of various types
of asbestos.

ASBESTOS; OCCUOPATIONAL EXPOSURE; NFOPLASM; HAURAN;
MESOTHELIOMA; BRAT; ASBESTOSTS; ASBESTOS BODIES;
ANOSTTR; CARYSNTILE; CROCIDOLITE

<143>

Badr, P.%,.; BPl-Sewefy, 3.2., The association between
asbestosis and A B ¢ blood gtoups., Ann, Occup.
Ayq., fd: 35-80 {1970 .

clinical and radiological exmminstions of workers
internittantly exposed vo aghestos, gllice and
cement dusts in a2 cement pipe factory in Egypt have
shown that the incidence of asbestosis usnally is
directly related to the Auration of exposure.
Aowever, approxisately 20% of the workere never
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develop c¢linical or radiolbgical signs of asbestosis
regardless of the duration of exmnsure. The
tesistance implied may.be-attributed to inherent
genetic mechanisas or to developing defense
sechanises induced by specific extrinsic factors.
Increase of gqlobulin fractions IgG, TgM, and Igi in
disecased workers indicates an immune respomnse., Tn
worketrs showing clinical and radiolegical signs of
asbestosis there is an increased frequency of the
blood group 0 compared with workers from centrol
groups., The genetical aspects of asbestosis
susceptibllity varrants further investigation.

ASBESTOS; OCCUPATIONAL EYPOSORE®; ASBESTOSIS; CANCER:

'BIOCHRAICAL BPPECTS; RAUMAN

>

reck, E.G.7; Bruch, J.; Priedrichs, K.R.; Ailscher,
¥.: Pott, F., Fibrous silicates in animal
erperiments and cell-culture., Inhaled Particles
1IT: Proceedings of an Internatisnal Syaposium,
{London, 1970). W.H. ¥alton (Editor). Wnwin
Brothers Limited, Gresham Press, Surrey, England.,
pp. 477-a87 (1971).

Tn rats injected intraperitoneally with chrysotile
and croctdolite fibers, the severity of ashestosis
varied directly with the fibar length used.
Granulosas produced by the l.p. injection of UICT
amocsite, crocidolite, and anthophyllite in rats
contained a higher percentage of long fibers than
4id the original dust; mostly short fibers were
deposited in the lymph nedes, indicating that the
short fibers are readily transported by the
lymphatic system. The peraeability of cultured
i~cells was increased to a greater extent nhy lomg
chrysetile and glass fibers than by short tibers,
due to incomplete ot prolonged phagocytosis of the
fihers by the cells.-

CRERYSOTILE; CROCIDAOLITE: AMOSITE; ANTHOPHYLLITE;
ASBESTOSIS; GRANULOMA; RAT; PHAGOCYTNSTIS; CPLL
CULTURE; TISSUZ DISTRIBOTION; ASBESTOS

<1a5>

Beck, E.G.; Polt, P.P.:; ¥asrallah, B.T., Bffects of
chrysotile and acid-treated chrysotile on macrophage
coltures., Brit. J. Tnd. Red., 28{2%: 170-185 {1971},

Altered permeability of cell membranes by cytotoxic
sebstances can be estimated several ways by cell
coltere techniques: eosin - ¥ stains damaged cells,
enzynes such as lactic dehydrogenase leak from cells
into the supernatant fluid, and metabolic activity
such as lactate synthesis is reduced. The addftion
of chrysotile to monolayer cultures of peritoneal
and alveolar wmacrophages increased eosin-y uptake
and lactic dehydrogenase activity after 20 hrs; at
the same time, hovever, there was an increase in
lactic synthesis indicating that the permeability
increase occurzs during phagocytosis af fibers and
dees not result fros cell damage. Chrysotile
treated with acid was cytotorlc, causing a larger
increase in membrane perveability with a reduction
fn lactate synthesis. Bffects of chrysotile coated
with poly(2-vinyl-pyridine 1-oxidel on permeabllivy
d1d not differ significantly fros untreated
chrysotile,

ASBESTOS; CHRYSOTILE; GUINEA PIG; MACROPHAGE:
PRAGOCYTOSIS; CELL CULTORE: CYTOTOXTICYTY
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<1a6>

Beritic, T.; Dimov, D,; Punarevic, A,; Sondic, M.;
sirec, A., Asbestos and ferrdginous bodies., Arh.
Hig. Rada, 22{(8): 317-322 (1971).

Perrngincus bodies vere found in 18% of the lung
spears taken fros 850 necropsies. An attempt teo
differentiate hetween ferruginous bodies of
ashestotic origin and those of non-asbestotic origin
by their iron-staining characteristics falled to
produce discernable differences, Pruszsian blue
stains were used. Wo occupational histories were
established.

ASBESTNSY ASBESTOS BODIES; PERROGINOODS BODIES; RUMAN

<167

Bey, P.; Raringtem, J.5., Cytotoxic effects of some
mineral dusts op Syfian hamster peritonpeal
nacrophages., J. Bxp. Med,, 133(Sy: 1149-1169
(197N .

Hamster peritoneal macrophage cell cultures were
inoculated with warious mineral dusts to study
cytotoxic effects. Cells phagocytosing amosite and
crocidolite showed no specific damaging effect:
howevey, some lozs of cells occured in the cultures
vithin 3 days due to over-ingestion of particles.

In contrast, chrysotile vas highly cytotoric,
causing vacuollization of the cytoplasw, collapse of
raffled pembranes, ard the appearance of large
nambers of pyknotic cells. A comparison of two
chrysotile preparations which differed In surface
area showed that weigqht rather than surface area of
the fiber determines toxicity. Pretreatment of
chrysotile with tryptose phosphate broth accelerated
but 414 not increase the intensity of the cytotoxic
effect. The resnlts with silica dusts are discussed
also.

ASHESTOS5; ©ELL CULTO®E; CYTOTOXICITY; HANSTER:
RACROPHAGE

<188y

Botham, $.K.; Holt, P.F., Asbestos~body formation in
the langs of rats and duinea-pigs after inhalation
of anthophyllite., J. Pathol., 107: 20%-252 (1971,

Rats and guinea pigs vere exposed to Finnish
anthophyllite in a dusting tunnel. Within a month
after inhalation of anthophyllite some ashestos
bodies developed ip the guinea pig lungs but wete
rarely found in the rats, even after 18 months. Tn
the rat, both the dust and the ferruginous material
are removed by macrophages that seldom fuse, whereas
in the guinea pig, formation of glant cells {is
common .

ANTHOPHYLLITE; TNAALATIOR; RAT; GUINEBR PTG;
INAALATION: ASBESTOS BODIES; MACROPHAGE; LOWG

<C1Ua>
Bowden, $.fH., The alveolar macrophage., Curr. Top.
Pathol., S5{NH: 1-36 {1971},

The origln of alveplar sacrophages and their
responses to particulate materials are discussed in
detail, Two features distinguish the alveclar
macropkaqe response to asbestos from the reactlon to
silica: glant cell transformation and the formation
of asbestos bodies, The latter process may serve to
negtralize the toxic action of the asbestos
particles.

ASRESTOS; ASBESTOS BODIES; MACROPHAGE; GIANT CELL;
SILICOSIS -
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<150

prain, J.0., The effects of increased particles on
the number of alveolar macrophages., Inhaled
tarticles ITI* Proceedings of an Tnternational
Ssysposivw, (London, 1970y. W.H. Waliton (Pditor).
Onwin Brothers Limited, Gresham Press, Surrey,
Pngland,, ¥: 209-225 (1971}.

A lung washing technique was uysed to estimate the
nusher of free cells (alveolar macrophages) produced
in rats and hassters by the intrapleural infection
of coal dust, carbon, chrysotile, iron oxide, and
barine sulfate particles. The lungs were exclsed,
gas freed, cannulated and vashed 12 times at & hrs.,
1 day and 3 days following injection. all materials
increased the rate of sacrophage production; this,
in taorn, increases the probability that the
particles will be phagocytosed and will remain on
the alveolar surface rather than pentrating fixed
lung tissue.

ASBESTOS; CHRYSOTILE; RAT; HAMSTER; MACROPHAGE;
PHEGOCYTOSIS; LUNG

<15

Brouvet, G.; Bignon, J.: Bonnaund, G.3; Gomi, J,,
BEffect on public health of air pollution with
ashestos and other fibrous dust particles., Pev.
Tuberc. {Paris), 35(S):UF1-4T73 (197N,

The rele of asbestosig in the rising fregaency of
pleural and peritoneal mesothelioma and of
broncho-pulmonary cancer is discussed in the 1ight
of published epidemologic and experimental studies.
Pulmonary fibrosis is becoming less freguent,
probably due to increased protection in the ashestos
indystry. S$Since world production has increased
eightfold in the past 0 years, ailr pollution from
these fibers may have become a problem for the
population at large.

ASBRSTOS; ASRESTOSIS; CANCER; MESOTHRLIONA;
FIBRNSTIS; OCCUPATIONAL EXPOSURE; NOR-OQCCUPATIORAL
FXPOSUORE; EXVIRONMENTAL CONTANTINATION

<152
Rrowne, R.C., Health in pover stations., Proc. Rovy.
Soc. Med,, 68 (10}: 1075~1977 (197N .

one of the industrial health hazards in electrical
power Stations 1s the handling of asbestos
insulation, or lagging. Recent changes in methods of
removing old lagging have practically eliminated
this gfrohlem.

QCCOPATIONAL RYXPOSURE; ASBESTOS; INSULATTON WORKERS

<15

Bryks, S.; Bertalanffy, P.D., Cytodynamic reactiviey
of the megsothelium., Arch. Environ. HAealth, 23(66):
U69-472 (1971 .

The tritiated thyaidine technique was used to
examine the cytodynamic reactivity of the plearal
mesotheliua in rats following the intratracheal
indection of syathetic or natural chtysotilae,
Within % days, natural chrysotile had produced a
significant increase in the labeling index of
mesothelial cells; 'n addition, the lass of label
from this groop after the administration of
tritiated thymidine at time of treatment occurred
sore rapidly than irn control rate or those treated
with synthetic chrysotlle, Synthetlic chrysotile also
falled to produce a coaparable increase in the
labeling index. These cbservations inpdicate that
the pleural mesothelium displays a high degree of
sensitivity to natural chrysotile.

ASBESTQS; CARYSOTILE; RAT; PLTPURA
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Busser, B.: Dorschkner, P.; Buhlmann, A.A., Barly
diagnosis of asbestosis., Schweiz. Med. Wochensch.,
101: 1687=-1692 (1971).

Ashestos workers vere studied regularly for several
years by chest X~-ray, vital capacity, 1-second vital
capacity, and lung cospliance djagnostic procédures.
Intensive contact vith asbestos dust resulted in
decreased vital capacity and lung compliance
althongh radlological changes developed slowly.
pyspnea frequency was related to decreased vital
capacity. These changes {ndicated an early phase of
asbestosis.

ASBESTOS: OCCUPATIONAL EXPOSUPRB; LUNG; ASBESTOSIS;
X-RAY; VENTILMTORY DEPECTS

<155

Caves, P,K.; Jacques, J., Primary intrapulmonary
neuarogenic sarcoma with hypertrophic pulmonary
ostecarthropathy and ashestosis., Thorax, 26:
212-218 (1970,

A case of rare prisary intrapulwonary peurogenic
sarcona with accompanying hypertrophic pulmonary
ostecarthropathy and ashestosis is presented and S
previously documented cases are reviewed. The
patient, a non-smoker, had been cccopationally
exposed to ashestos for 20 years. After surgical
removal, the tumor recurred in six months causing
death within % months. Histologlcal features of
the tumor are discessed.

ASBESTOS: ASBFSTOSTS; AUMAN; OCCUPATICMAL EXPOSURE;
SARCONA; TOMOR

<156>

Conning, D.®,; Payes, R.J.! Styles, J.A.; Wicholas,
J.k,, Comparison betweenh TN VITRO toxicity of dusts
of certain polymers and pinerals and their
fibrogenicity., Inhaled Particles IYE¥: ©Proceedings
of an International Sysposium, {(London, 19570). W.RH.
Falton (Pditor). Unwin Brothers Limited, Greshas
Press, Surrey, .Pngland,, pp. ¥89-50& {1971).

Cell culture and In Vivo studies of asbestos,
polrvurethane, polvethylene terephthalate (PEP) and
acicular calciuw carbonate indicate that 2 dlrect
relationship exists between the fibrogenic and
cytotoxic effects of dnst. 1In cell suspensions of
peritoneal or alveolar macrophages ashbestos was the
most cytotoxic dust, as indicated by the mortalivy
incldence of cells which had phagocytosed dast
particles. Ashestos also was the most fibrogenic
dust in rats inoculated intratracheally or
intraperitoneally., The cytotoxic-fibrogenic effects
vere unrelated to the shape, size, or concantration
of the dunst particles, or to the phagocytosing
potential of the macrophages.

RAT; CELL CULTORE; ASBESTOS; PHAGOCYTOSIS:
CYTOTOXICITY

<157>

Cralley, 1.J., Blectromotive phenowenot in wetal and
mineral particulate exposures: relevance to exposure
to asbestos and occurrence of cancer., Amer. Ind.
Byg. Assoc. J., 3232¢10y: 653-661 (1971) .

Data and hypotheses presented relate the biological
activity of asbestos to the electromotive
interaction betwveen trace metals and minerals
associated with the fibers. The tTace metals
consist malnly of nickel, chromius, manganese, and
iron. In lung tisaune, the electromotive phencmemon
regelte in the concentration of biologlcally active
setals at localized tissue sites, and increased
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residence time at these sites. This may explain
the exacerbations of diseases, sensitization
reactions, carcinogenicity, latency pericd and other
responses of tissue to asbestos.

ASBESTOS; CANCER; CHEMICAL COMPOSITION; ANALYSIS;
ENVIRONNENTAL CONTAMINATION; HRUMAN; RAMSTRR; RAT;
TRACE METALS

<168

¢ralley, L.J., Identification and control of
asbeatos exposures., Amer. Ind. Hyg. Assoc. J.,
A2( ¢+ A2-BF (1971y.

Azbestos can be safely used in industry {f proper
precautions are taken, All available analytical
procedures wust he used to distinguish between*
asbegstos ard other fibers, including neutron
activation, electron alcroprobe, and atomic
absorption spectrometry. Recommendatiorns for
contrcl are given.

ASBESTOS; STANDARDS; ANALYSIS: OCCUPATIONAL EXPOSURE

<159

rralley, L.J.; Ayer, H,B.; Amoudrn, C.; Gibbs, G.W.:
Holmes, S.: Occella, E.; PuTolit, R.5.J., ®Braloation
of asbestos exposures in the working environment.
Recommendation of Sub-Compittee on Asbestosis of the
Permanent Commission and International Association
oh Occupational Bealth, Work, Bavironment, Realth,
Bgdy: T1=T3 {1971y, '

In an effort to simplify the comparison of ashestos
exposure data from various couantries and studies,
the Sub-Committee on Ashestosis of the Permanent
Comnission and International Xssociation on
oOccupational Health recommended standardization of
the -procedures used for entmerating and
characterizing exposure to respirable ashestos
fivers. The Sub-Committee recosmended the membrane
filter technique for collecting alrborne ashestos
fibers and suggested that the samples be taken in
the hreathing zone of the workers and at fixed sites
for evaluation of the effectiveness of safety
equipmént and procedueres. Short but frequent
saepling times should be used for Aetermining
saximum exposures while longer sample times should
be nsed for weighted average exposure
determinations. ¥Fiber counts shounld be expressed in
nuaver of fibers per cubic centimeter, counticg onlvy
fibers 5.0 u or more in length with a ratio of
length to diametrer of at least 3 to 1. The type of
ashbestos, trace metal content, free silica content,
and organic contaminants should also be determined.
Other proceddres shoald be tried; however,
concurrent data should be obtained by the
reccanended procedares.

ASBESTOS: STAKDARDS; AWALYSIS; OCCNPATIONAL
EXPOSURY®; CRRYSOTTILE; RMOSITE; CROCIDOLITE; TRACE
METALS; ENVIRONMENTAL SAMPLING

CI60>

Cunninghan, H.M.; Pontefract, R.D., Asbhestos fibres
in beverages and 4rinking watefr., %ature,
232:332-333 (1971).

various beverages and B samaples of tap water from
three wajor citiles ip Canada were examined by
electron microscopy for ashestos fibers. All
samplas contained asbestos Eibers, elther chrysotile
or anphibole; filtered water contalned less asbestos
fivers than wnfiltered water. It is noted that the
hazard from ingested asbestos has not been resolved.

ASBESTOS; INGESTION; CHRYSOTILE; RON-OCCUPATIONAL

TIPDSURE; AWPHIBOLE; HUMAN; BAVIROWMRMNTAL
COHTARTNATY ONW
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<161>

Davis, A.¥.; Reewves, A.l., Collagen blosynthesls in
rat lungs during exposure to asbestos,, Amer. Ind.
Ayg. Assoc. J., 32(9: 599-602 (197N,

The rate of collagen vrotein synthesis ir animals is
directly related to the rate of rroline
hydrozylation to form the amino acid hydroxyproline;
proline hydroxylase catalizes this reaction. In
rats receiving intratracheal or inhaled doses of
anosite, crocldolite and chrysotile, the affects of
asbestos on proline hydroxylase activity in luneg
tissue was sweasured as a hydroxyline: proline
ratio. The ratio was significantly increased in
animals Iinfected intratracheally with ashastos,
indicating that the earty stage of fibrotic tigsue
response is characterized by an increased rate of
collagen biosynthesis. The ratlo was depressed in
animals exposed by inhalation; the lungs of these
animals had developed massive fibrotic lesions with
heavily collagenized parenchyma.

ASBESTOS; RAT; PIBRNSIS; COLLAGEW; LOWG; BIOCHEWTICAL
EFFECTS

<162>

Davi=, J.M.G.,, The calcification of fitrous pleural
lesions produced in guinea-pigs by the indection of
chrysotile ashestos dust., Brit. J, Bxp. Pathol,,
S2(3y; 238-203 (1911Y.

Intraplearal infection of chrvsotile in guinea pigs
indeced rapid dewelopment of granulomas; initially,
these consisted minly of giant cells which were
largely replaced by collagencus fibrous tissue
within 18 months. calcification of the fibhrous
tissue began at 12-15 nonths by the formation of
calcium {apatite) crystals and laminated bodies
{30-u0) containing asbestos cores.
Sucopolysaccharide vas removed from collagen fibers
and deposited around repaining free dust in the
fibrous area. The apatite crystals accumulated on
surface layers of mucopolysaccharide, quickly
filling tissue spaces and enclosing the collagen,
coated dust, and lamellar bodies in a s0lid mass of
caleification.

CHRYSOTILE; ASRESTOS; GOINBA PIG; PLEORAL
CALCTPICATION: PTIBROSIS; GRANULOMA; GTANT CWLL

<163>
nrysdale, P.S5., Safety - asbestos., Occup. Health,
233y 97 (1971Y.

The alw of the Ashestos Regulations is to keep dust
out of the alr of work places by requiring safe
methods of asbtestos handling in all indestries.
Potentially, 140 fatalities per year could occur in
the total population of abont 50,000 working with
ashestos. Many industries will face protlems in
weeting these requlatiors to protect wortkers.

ASBESTOS; STANDARDS; OCCUPATIONAL EXBOSURE: RUMAN

<16u>

®l-sewefy, F.Z.; Aassan, P., Imnunocelectrophoretic
pattern changes in asbestosis., Ann, Occup. HyYg.,
W 25-28 {1971) .

Serum samples from 33 male workers in an Eqyptian
asbestos cement pipe factory vere exasained for
ishumoelectrophoretic pattern changes. The workers
vere exposed to =llica, ashestos and cement dust for
10 to 23 years, and all shoved clinical and
radiological signs of asbestosis. Albunin levels in
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63% of the samples were significantly decreased.
changes in immunoglobulins were evidenced by high
levels of Tgh in #6% of the samples, of TgG in 63%,
and of IgM in 54%., The increase in 1gG and Ig4 is a
characteristic response to chronlc inflammatory
disgease; the IgX increase may reflect an auto-immtne
responee, These changes were not related to the
duration of expostre or to the degree of asbestosis.

ASBESTOS; OCCUPATIONAL EXYPOSORE; ASERSTOSIS: RAOMRN;
BIOCHENICAL RFPPECTS

<165

Pl-Sevefy, A.7.: HegazZi, S.M., Serum proteins and
amino aclds in asbestosis., Ann, Occup. Hyg., 18:
29=-33 (197TY) .

*ore free and total amino acids were found in serus
froa workers shoving signs of asbestos is than from
healthy controls. The serum protein change suggests
that the introduction (inhalation) of asbestos into
the hody results in a disruption of protein
netaboliss, The concentrations of sodium and
poetassium tons in the serum vere normal in the
diseased workers. Wo correlation vas found between
the awino acid pattern and the extent of
radiological changes in ashestosis.

ASBESTOS; PNEUMOCONIOSIS; HUMAW; OCCHPATIONAL
EXPOSURE; ASBESTOSIS; BIOCHEMICAL EPPRCTS

166>

Elmes, P.C.; Simpson, %.J.C., Insulation vorkers in
Belfast. 3. M#ortality 1980-K6., Brit. J. Ind.
Med., 28{3 : 226-238 (197N,

The fate of 165 insulation workers in Belfast with
known occupational exposure to asbestos is
presented., Betwesn 1950-196F total deaths 4in this
group was 93 compared te 37 nermally expected; the
increase became statistically significant after
164589, Cancer deaths were pearly eight times nore
frequent than erpected. Twventy-eight of the 45
deaths were from cancer of the larynx, lung or
pleura; mortality from cancer of the
gastrointestinal tract and from fibrotic lung
lesions alse was high among insulation wvorkers.
Seven cases of mesothelioma were confirmed. The
ratieo of observed over expected deaths vas 2.6
for all causes, 3.9 for all cancers, and 17.6 for
cancers of the lower respiratory tract and pleura,.
Fo c¢orrelation was established between age at first
exposure, duratlion of exposure, smoking, and the
excestive mortality.

ASBESTOS; CANCER; MESOTHELIOMA; HOMAN; PIPE
COVEFERS; INSTLATION SORKERS; SAIBYARDS; CAWCER
MORTALYTY; GASTROINTRSTINAL

16
PRO/WHO, Safety of food additives and solvents.,
World Health Organ. Chron,, 25(% : 609-011 (1971,

L bhrief paragraph discusses the danger of ashestos
fivers in foodstuffs. A recosmendation is made that
fllter media other than asbestos he used, vhen
possible, in the processing of foods.

ASBESTOS; ASBESTOS PILTERS; CROCINOLITF; ¥OOD
CONTANINATION
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®erris, B.0.: Ranadive, %.¥.; Peters, J.M.: Marphy,
#,L.f.; Burgess, W.)A.; Pendergrass, H.P,, Prevalence
of chronic respiratary disease; ashestosis in ship
repair workers., Arch. Environ. Realth, 23({2):
220-255 {1971} .

In a comparative study of shipyard workers, pipe
fitters, pipe coverers, and welders, pipe coverers
had more warked changes in thelr lungs. Pulmonary
diftnsing capcity vas slightly lower, and
calctfications and rales in two or more sites were
significently sore comaon among pipe coverers.
These findings reemphasize the need for continued
control of erposure to asbestos and careful msedical
surveillancé of workers.

PIPE COVERERS: LONG; ASBESTOS; SNOKING; PLEURAL
CALCIFICATION; OCCOPATIOWAL EXYPOSURE; SHIPYARDS;
HURAE

<169>

Finlayson, R.; AcEven, J.; Wair, &., Home {nterviews
with relatives of deceased persons: A means of
obtaining historles of exposure tc a hazardous
substance., Scot. med, J,, 16: S09-512 (1971).

hssociations between davelopment of mesothelioma and
exposure to ashestos dest were investigated by
questioning relatives of deceased persons, Cospared
to controls, patfents vho died of sesotheliosa had
significantly greatar csccupational exposure to
ashestos.

AOMAN; MESOTHELIOMA; CANCER; OCCUPATYQONAL BXPOSUORE:
ASBESTOS

<70

Pletcher, D.E., Asbestos-related chest disease in
4oiners., Proc. Poy, Soc. Hed., €4{8)y: BI7-83L
{1971,

In England %,223 sets of x-ray films from workers in
a shipbunilding industry were examined and clagsified
according to occupation and the incldence of .pleural
plagques noted. Calcified or noncalcified plaques
vere observed im 5.5% of the workmen over the age of
28; the incidence was 33% in foiners, 17.5% in
laggers, 21% in canlkers, burners, and drillers,
13.8% in sheet metal wvorkere, and 1.2 ~ 11.5% in
other occupations, The vesults were attributed to
varying asbestos exposure.

¥-RAY; PLEORAL PLAQUES; ASBESTOS; HUMAN: LUNG;
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Priedrichs, K.H., Preparation of agbhestos fibres for
animal experiments., Int. Arch. Arbeitsmed., 28:
62=70 (1971) .-

asbestos filbers for use in animal experiments can be
collected from dust samples in sines or factories,
or can be prepared dy cutting with a sicrotome from
byndles; each method has advantages and
disadvantages. A brief sumsary of the physical
characteristics of different kinds of asbestos is
given.

ASBESTOS; EYPERIMENTAL PREPARATION

<172

Friedrichs, X.R.; Rilscher, ¥.; Sethl, S., Study of
tissue reaction and fibers dlstrivotion 4in abdominal
granulomsas and lysph nodes of the rat following
lntraperitoneal sdministration of wvarious
anphiboles., Int. Arch. Arbeitamed., 28a: 3In1-354
(1971 . .

December 1974

When administered intraperitoneally to Wistar rats,
amosite, anthophyllite and crocidolite asbestos
fibers were distriboted in adosinal granulomas and
telated lyaph nodes; {n granulomas short flbhers were
mostly intracellnlar whereas the longer ones were
seldos incorporated, Short fibers were found in
lyaph nodes without evidence of fibrosis. Tt vas
concluded that the transport af ashestos fros the
site of adainistration depends upon the fiber
length: 4t begins with fibers less than 20 .am and
increases with decreasing fiber length.

ARPATBOLF; ANTROPHYLLITE; AWMOSITR; ASHPSTOSy
CROCIDOLITE; FIBROSIS; GRAWULOMA; RAT; TISSOFP
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<173
Gee, £.; Bouhuys, A., Action on ashestos., Wew Engl.
J, Med., 2B5123): 1IVI-13NR {1971,

The widespread contamination of air, watrer and
beverages by asbestos, and the presence of asbestos
in the lungs of people harvring no industrial exposure
is quite distutbing in wview of the serious pulmonatry
diseases related to occupational asbestos exposute,
Since asbestos is relatively resistant to
destruction and asbestos diseases have a lang
latency period, there is an argent need for sweeping
decisions on the control of ashestos emissions. The
following recommendations are made: (VY lowering of
threshold liwit values for occupational exposure,
{2} sophlsticated dust controls, (3} better and
harmless asbestos substitutes; and (B) iaproved
monitoring of both the workers and thelr environment.

ASERSTOS; CCCUPATIONAL EXPOSURE; STANDARDS; HOUMAN:
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HON-OCCOPATIONAL EXPOSURE

<178>

Gibbs, G.W,, Qualitative aspects of dust exposure in
the Quebec ashestos mining and willing iundustry.,
Inhalad Particles III: Procaedings of an
International Syamposiue (London, 1970). W.R. Walton
{Bdftor). Onwin Brothers Limited, Gresham Press,
Surrey, Bngland., ¥ol., 2; 783-799 (19Th. ‘

Epidemiological studies relate adverse health
patterns to ashestos dust exposure. Both the
quantity and quality of the Aust varies froe mine to
aine, aill ta aill, and withla any ane plant,
pifferences in asbesteos fiber cospenents and sources
algo infleuence disease patterns. Some of the
qualitative agpects of asbestos cheaistry include
organic constituents, trace metals, proceszing and
naturally cccarring contaminants, radioactivity, and
chemical and physical characteristics,

ANALYSIS; ASBESTOS; ASBESTOSIS; CANCER MORTALITY:
OCCUPATIONAL EXPOSURE; WRUMAN; CO-CARCINHOGEW; TRACER
AETALS

<175>

Gold, €., Asbestos in tumors., J. Clin. Pathol., 28:
481 (1971,

The four main types of asbestos are not egually
4wplicated as carcinogenic agents in humans. The
type and source of the ashestos, fiber
characteristics, deposition site, cellular
reactions, and total dose zll may play a part. The
KOH extraction sethod is nseful for separation of
the dust for detailed morpholegical studies.

ASBRESTOS: CTANCER; TUMOR: NESOTHELTOMA; HOMAN;
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<176>

Gross, P.:; Tuma, J.: PeTreville, R.T.P., Unusual
ferruginous bodies - thelr forsation from nonfibrous
particelstes and fros catrbonacecus flbrogs
particles,, Arch. Environ. Health, 22(%):
(19T .

535-537

Lung tissue from people not occupationally exposed
to asbestos dust wvas found to contain ferruginous
bodies with unusnal morphology. Some of these cores
are transpatent and some are opague vhereas others
have nonfibrous cores, Those with black, fihrous
cores are believed to originate from inhaled smoke
particles,

FERRUGINOUS BODIES; ASBESTOS BODIES; PSBODO-ASBESTOS
BODIBS; ASBRESTOS; ARALYSIS: SMOKIRG; LUNG; HUMANW

<>

Hacington, J.5.; Gilson, J.C.; Wagner, J.C.,
Ashestos and mesotheliowa in man., Nature, 232:
S4-55 {1971} .

occurrence of mesotheliomas in rats inoculated
intrapleurally with tvo forms of asbestos was
slightly greater for Cape crocidolite than for
Transvaal amosite. Amosite apparently can produce
tumors in the pleura) cavity, but less readily than
crocidolite and after a longer interval.

CROCIDOLITE;: AMOSITE: RAT; CAWCER; MESOTHELIOMA;
TUROR

<178>
Harington, J.S5.% Willer, K.: MacWab, G., ARemolysis
by asbegtos., Fnyiron. Res,, #7 55917 (1871%.

Chrysoti le asbestos hemolyzed sheep srythrocytes (in
vitrob within 10 ain over a pfl range of 4=11, Other
asbestos foras caused varying degrees of hemolysis
vhich related to the wagnesium: silicon ratio.
Longer ervythrocyte exposure time to ashrestos
resulted in greater hemolysis.
Ethylenedlasinetetraacetic acid (EDTA} prevented
hemolysis by ashestos and other materlals contailning
waghesiun., Siallc acid vas a wore effective
preventive agent, Poly-2-vinylpyridine -1-oxide had
1little effect on hemolysis by chrysotile. Magnesiam
appeared to be the principal agent of hewolysis by
anhestos.

CHRYSOTILE; AMOSITE{ CROCIDOLITE; ACTIWOLITR;
AENOLYSIS
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Rarries, P.G., A comparison of mass and flbre
concentrations of ashestos dust in shiprard
processes., Ann. Occup. Ayg., 14: 235-280 (19771),

bust measurements indicate that gravimetric sethods
for monitoring respirable ashegtos dust
concentration in naval dockyard insulating
operations are not adequate. Tt is recommended that
a membrane filter techniqee be nsed. 1In the removal
of pipe lagging there appears to he dust mass and
fiber concentration at high dust levels, but not at
low levels,

CROCIDOLITE: SRIPYARDS; CCCUPATIONAL RIPOSORE;
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<18m

Holmes, A.; Morgan, A.; Sandalls, P.J.,
Determination of irom, chromium, cohalt, nickel, and
scandium in asbestos by neutron activstion
analysis., Amer. Ind. Ayg. Asscc. J., 32(51: 2B1-2B6
{1971Y.

The iron, chrominm, cobalt, nickel, and scandium
content of five International Union against Cancer
{0ICCY standard reference sawples of asbestos vere
determined by neutron actlivation analysis.
Individual samples of Canadian chrysotiles and South
African crocidolites were also analyzed. As
deterained by high resolution gamma-ray
spectrometry, milling caused na sinnificant change
in elemental cowposition of the UICC standards.

ASBPSTCS: CHRYSOTILE; CROCIDOLITE; TRACE ®ETALS;
ANALYSTS

181>

Hoonam, ?,P., The konimiser—a dispenser for the
continuous generation of dust clouds from milligranm
quantities nf asbestos., Ann. Occup., Hyq., 143
329=-331%5 (197N .

Aniwal inhalation experiments using ashestos demand
unifore particle release and Aistribution. The
design, construction, and performance of a dust
dispenser suitable for dlspersing small quantities
of ®regpirable" radiocactive ashestos dust for animal
inhalation experiments is discussed.

ASBESTOS; INHALATION

<182»

Aurlburt, J.P.; Schulson, ¥.G., Study of ashbestos
workere in British Columbia., Brit., Columbia wed,
J., 13(3 2 66-68 {1971y .

Thirty-three asbestos insulation workers were
examined to assess the incidence of ashestos-related
polmonary diseases. Results from x-rays and lung
function tests revealed ho cases of ashestosis,
pleural plaques or malignancy. Elight men had
chronic hronchitis and three others were asthmatic:
ashestos bodies were observed in sputuw smears from
five men. Of these 33 men, 29 had been regular
cigarette swokers; however, 19 had stopoed smoking,
predoainantly within the last five years, Desplte
the negative findings, 1t is recommended that every
person appreciably exposed to asbestos have an
anncal erxamination.

ASBEST0S; ASBESTOSIS; BRONCAITIS; CANCER; INSOLATION
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<18

Janover, M.L.; Blennerhassett, J.B., Case records of
the Massachusetts General flospital., New BEngl. J.
Med., 284(ray: TIB-TH6 (1971y.

A 6b year old man was hospitalized with progressive
dyspnea and chronic lung disease; he wag a heavy
spoker, and had been occupationally expesed to
asbestos dust for 45 years, Clinical exawination
showed plenral effusion, mild finger clubbing, and
severely depressed pulmonary function. The
patient's condition deteriorated rapidly, followed
by auddan death. Autopsy revealed pulmonary
ashestosis with plearal mesothelioma and asbestos
bodies in the lung tissue.

ASBESTOS; OCCMPATIONAL BIPOSTURE; HUMAR; ASBESTOSIS:

MESOTAFLIONA; PLEORA; PINGER CLUBRIWG: DYSPHNER:
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<1498

Jodolin, G.; Gibbs, G,¥W,; ¥acklem, P.T.: AcDonald,
J.C.; Beckla®e, M.R,, Barly effects of asvpestos
exposare on lung function., Awer. Rev, Resp. Dis,.,
1068:  S25-535 (197,

AR attempt to find early sysptoms of lung dasage dge
to ashestos exposare tnvolved a detallied study of
pulmonary function in 20 mine workers with norsal
chest x-rays and erposure ranging from 6§ months to
28 yeara. Workers with the greatest exposare time
shovyed chanqges consistent with restrictive lung
disease, including increase in static recoll,
redoced vital capacity and larqer saximal
uwid-expiratory flov; decreased peak flov in these
men indicated increased anpstreas resistance. is in
animal studies, the results sugqest a .
peribronchiolar rather than alveolar obstructive
restriction.

ASBESTOS; OCCUPATIONAL EXPOSURE; LUNG; VENTILATORY
DEFRCTS;: RESPTRATORY DISEASE; AUMAN

<185>

Langer, A.W.; Baden, ¥,; Hammond, B.C.; Selikoff,
I.J., Inorganic fibers, including chrysotile, in
lungs at antopsy: preliminary report., Inhaled
Particles I¥I: Proceedings of am International
Symposine (London. 1970%, W.H. Walton {Editor).
Onwin Brothers Limited, Gresham Press, Surrey
England., pp. 683-694 (1971). .

Inorganic fibers, some smaller than 1 um diameter,
were found in the lung tissue of 1038 cut of 3000
consecutive actopsies in Wew York City. FPElectron
microscopy i=s necessary to ldentify chrysotile
fibers. Use of this technigue ipdicated that
asbhestos fibers are commonly present in the langs of
vrban residents.

ASBESTOS; ARALYSIS; CHRYSOTILE; HWOMAN: ASBESTOSIS;
MSB®STDS BODIES; ELEBCTROW WICROSCOPY;
¥OX-OCCOPATIONAL EXPOSURE; ERVIRONMENTAL

CONT AMINATION

<1B6>

Langer, A.M.; Selikoff, TY.J.,, Chrysotile asbestos in
lungs of residents of New York City., Proceedings of
the Second International ¢lean Air Congress, H. 4.
Englund and W.T. Berrvy (BEditors). Academic Press,
new York 1971., pp. R1-1RS (19T YHy,

Blectron microscropic exawination of lung tissue
revealed the presence of chrysotile asbestos fibers
in 28 of 28 randomly selected awtopsies in Fev York
Citys only half the cases ¥ere positive for asbestos
bodies by light microzcopy.” The nnigue morphology
of chrysotile made positive idontification possihle.
The epidesiclogical signficance cf these
chbservations {5 not known and occupaticnal histories
were pot established.

ASBESTOS; ANALYSYS; ASBESTOS BODIES: CHRYSOTILE;
LURG; HOMAN; PNVIRONMENTAL CONTAMINATION:
INHALATION; NON~OCCUPATIONAL EXYPOSODRE

<187>

Langer, AR.M.; Selikeoff, I.J.; Sasmtre, A., Chrysotile
asbestos in the lungs of persons in ¥ew York City.,
Arch. Eaviron. Health, 22: 348-3&1 {1931},

Because of several interrelated technical probleas,
identification of chrysotile asbestoa fibers in
homan lung tissue i=m difficult. Using electron
uicrogcopy, chrysotile waz fouad in 24 of 28
congectutive antopsy cazex in New Tork Ccity., These
fibders wvere 200 to 800 Angatroms 1n diamseter.

ASBESTOS; CHRYSOTILE; ENFYIRONAERNTAL CONTABRINATION:
ME-OCCUPATIONAL BXPOSURY; AUNAN; LUNG; IRHALATION:
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<189

tangqlands, J.H.M.:; Wallace, W.P.M.; Simpson, M.J.C.,
Insolation workers in Belfast. 2. morbidity in men
still at work., Brit. J. Ind. wed., 28(}: 217-225
11971y,

Chest x-rays, questionnaires, and clinical and
pulmonary function tests wvere nsed to assess the
effects of asbestos in 251 insolation workers in
Belfast, The proportion of men wlth abnorwal chest
x-cays Increased with age and with the number of
years in the industry. Two-thirds of the men with
lung field abnormalities (abnormal reticulation,
linear shadows or fine nodulation) had pleural
fibrosis or calcification; avidence suggests that
some men had plearal abnormalities dne to asbestns
exposure in childhood. Amsong men with lung field
abnorsalities, 61% had rales and 11% had finger
cluhbbing. Lung function factors most lmpaired by
lung field abnoTmalities were forced wital capacity
and carhon monoxlde transfer factor, There was
considerable impairsent o6f lung function in smokers
compared to nonsmokers.

IRSOLATION WORKERS; X-RATY; PLEOURAL CALCIFICATION;
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<189

Lawther, P.J., Asbestos: some nonradiclogical
aspects., Proc. Roy. Soc. Med., 68¢AY: BA33-834
(1911 .

A brief overviev of asbestos and
asbastos-related-diseases, ashestosis, cancer, and
nesothelioma is presented. Although greatest
exposure to ashestos is likely to occur duering
industrial processing, asbestos is also an
enviraonmental pellutant, Research i¢ in progress to
detormine the wechanlsm of ashestos carcinogenicity.
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<190>
Lewonde, J.; Tremblay, A.; Massey, N.G., Asbestos
and cancer grawth., Clin. Res., 19(8}y: 797 (1970,

Rats were {nfected intraperitoneally with ashestos
and the tumor of Watker in a leg mmscle. Controls
recei ved either the asbestos, the tueor, or a saline
solution. At autopsy, the tumor in animals which
had recelved both asbestos and tusor was
significantly larger and more ulcerated than in the
controls. Splentwegaly was found in this groap
also, but not {n the controls. The
reticulo-endothelial system way have participated in
increased growth of the tumor.

ASBESTOS: RATP TOMOR

<191>
Luce, R,¥., Identifi{cation of serpentine varieties

by infrared absorption., 9.5. Geol. Survey Prot.
Paper, 750-B:B199-8201 (1971)y.

Infrared absorption vas used to differentiate
betveen differant serpentine minerals--chrysotile,
lizardite, and antigorite. When combined with x-ray
diffraction, the method is very useful, but certain
-ixtutes cannot ba identified by this procedure
alone. .

CHRAYSOTILE; AWALYSIS; SERPENTINR
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<€192>
Lulenski, 5.C., Raplt growth of a plenral
megotheliona, Chest! EQ 2y 230-232 (197T1y,

A case report of a patient exposed to asbestos as an
01) drus packer demonstrates the extremsely rapid
growth of a diffuse pletiral mesothelioma. The
disease was fatal three weeks from the onset of
syaptoms. Hovever, chest roentgenograums taken three
months prior to the onset of symptoms revesled no
noticeable tumor,

ASBESTOS; WOMAN; OCCOPATIORAL BXPOSOURE; X-RAT;
HESOTHELIOMA

<193>

Lasley, K.P.5., Asbestos dust levels inside
firefighting helmets with chrysotile ashestos
covyers., Ann. Occup. fiyg., 18: 285-286 (1971).

Dust levels inside ashestos-covared firefighting
helmets were determined by collecting saeples in the
breathing zone of the wearer on 0.8 um pore size
#iliipore wembrane filters. The fiber count was
made using phase contrast light microscopy at agox
magnification with the following results: new
heleet with unlined ashestos cloth cover -~ 2.30
fibers/cm{d);: o0ld helmet with nunlined ashestos cloth
cover - 1,38 fibers/cm{3): helmet vith aluminised
ashestos cover - 0.0 fibers/cu(3). The fire
protection provided outwelghed the swall risk from
asbestos dgst inhalatisn, Alusinised asbestos cloth
covered helmets were recomsended,
. £y

ASBESTOS: OCCUPATIONAL EXYPOSURE: INHALATION: RONAN

<19u>

Lumley, K,P.S5.; Aarries, P.G.; O'Kelly, 7.J.,
ruildings insulated with sprayed asbaestos: a
potential hazard., Ann. Occup. Ryg., V#4: 255-257
(197Y .

crocidolite and amosite asbestos 'have been used as
insulation on the vallzs and underside of the roofing
of many storehouses attached to the Waval Dockyards
in Bhgland, The sprayed-on asbestos insulatlion was
easily dawaged and much ashestes debrls vas present.
Piber counts wmade by the Hillipore membrane filter
technique increased with increasing activity in the
building and were in excess of the accepted
standards of 0.2 fibers/cubic ca fot crocidolite.
crocidolite values ranged from a mean of 0.26
fibers/cubic cw In little used buildings to a mean
of 11,89 fibers/cubic ca vhen the fallen debris was
disturbed., Tt was recommended that the insulation
be sealed to minimize hawan hazards.

ASBESTOS: CROCIDOLTITE; STARDARDS; OCCUPATIONAL
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<19%>

Loxon, 5.G., The use of dust resplirators against
asbestos dust hazards in the United Xingdom., Amer.
Ind. Ayg. Assoc. J., 32(H1}: T23-725 (1971).

In the United Xingdon, the use of sismple dust
respirators against ashestos inhelation is limited
to concehtrations not exceeding 40 fibers/cc of air
for chrysotile and amasite or & fibersscc for
crocidolite, Plgher degrees of protection can be
attained by using {1} the positlve-pressgre dust
respirator in concentrations not exceeding 200
fiberssec of air for chrysotile and amasite or 20
tibers/cc of alr for crocidolite; (2)
ultra-high-efficiency dust respirator 1in
concentrations less than BDO fibersscc of alr for
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chrygotile and amogits and 80 fiber/cc of alr for
crocidolite. &t dust levels above this, only a
positive-pressure airline respirator provides
adequate protection.

ASBESTOS; CHRYSOTILE: AWOSITE: CROCTHOLITE; DHOST
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<196>

Mackenzie, P.K,F., The radiological investigation of
the early manifestations of exposure to ashestos
dust., Proc. Roy. Soc. Bed., 6U{8): BIL-A37? (1971).

Parly signs of pulmonary fibrosis have been detected
in 100 ma x-car filmg of British shipyacd workers.
Radiclogical survey at Devonport Dockyard in 1970
showad 500 workers with evidence of ashestos plenral
abparmalities and 3% cases of mesothelioma; 104
patients were receiving compensation for asbestosis.

ASRESTOS; ASRESTOSIS; MESOTHELIOMA; X-RAY;
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<197>

McCallym, R.T., Pollution at work: dusty work in
the 1970's., %oy, Soc. Health J., 91(%5): 266-250
11971) .,

The inhalation of dust of any kind is potentially
dangergus to thke langs, Experiments lndicate that
the most severe probleas are caused by particles
vhich are Ilnvisible to the naked eve. One
industrial source of haraful dust is the processing
and installation of asbastos; in Great Britain the
Ashestos Regulations of 1969 deal with thils problem
specifically. Lisits for common asbestos are Set at
2 fibers/cc or 0.1 mg/cubic meter; these may be
altered as more information becomes available.
Saapling Instruwents for seasuring respirable Jdust
in work areas are brlefly discussed.

ASBESTOS; OCCUPATIOWAL EXPOSURE; STANDARDS;
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<198y )

Mcbonald, J.C.; McDonald, A.D.: Gibbs, G.R.:
Siewmiatycki, J.; Rossiter, C.E., Mortality in the
chrysotile ashestos mines and mills of Quebec.,
Arch. Environ. Health, 22: 677-686 {1971y,

More than 88% of the emplavees in the Quebec
chrysotile mining industry over 50 years of age vere
syrveyed and rated by ap exposure index., Owerall
mortality was lower thap notmal, bat in those
exposed to highest dust concentrations the rate was
20% higher. Respiratory, cardiovascular, and
nalignant diseases accounted for the excess.

ASBARSTQS; OCCURPATIONAL EXPOSORE; HUMAN; RESPIRATORY
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<199>
Merliss, R.R., Talc and asbestos contasination of
rice., J. Amet, Had, ls3soc,, 216(13y: 21484 {1971),

Talc, which may contain ashestos as a natural
coptasinant, is added to rice exported to Japan.
Research has shown that ingestion of asbestos can
increase the incidence of cancer of the :
gastrointestinal tract. It is possible that this
factor contributes to the high incidence of stowach
cancer asong the Japanese.

ASBEST0OS: FOOD CONTANIWNATION: CAWCER; HOWAN;
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<200>
Merliss, R.R., Talc-treated rice and Japanese
stomach cancer,, Science, 173: 1181-1182 (1971),

®yidence, both epidewiologic and analytical, is
presénted to support the hypothesis that the high
incidence of stomach cancer in Japan is due to the
ashestos content of the talc which is used to coat
the rice in the diet,

ASBESTOS; TALC; CANCPR: HUMANW; TRGRSTTON:
GASTROTNTESTIN AL

201>

Milre, J.B.H., Developmental changes in ashestos
bodies and their significance., Trans. Soc. Occup,
Med., 21(4): 118-121 (1971).

Inhaled fibers become coated with an iron-protein
envelope and are called ferruginous bodies, If the
cora fibers are identified as asbestos, they are
called ashestos bodies. The asbestos body begins as
a thin yellovw beaded object and satures to a shorter
thicker dark brown seqmented shape. The coating
becones granulated, followed by fragmentation, and
shagocytosis. Difficulty in reccanlzing these
bodies, especially in later stages, may result in
failure to establish a relationship between ashestos
and mesothelioma.

ASPESTOS; ASBESTOS BODIRS; PERRUGINOGS BODIES:
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<202>

forgan, A.: HAolmes, A.; Gold, C., Studies of the
solubility of constituents of chrysotile asbestos in
vivo using radioactive tracer techniques., Fnviron.
Res., O: &558-570 (1971,

Hinor constituents of chrysotile asbastos fibers
(iron, chromium, cobalt, and scandlium) were made
radioactive by exposirng the fibers to neutron
ireadiation. The fibers were indected
intrapleurally in rats and traced to fcllow the
dissolution of the trace metals and migration of
asbestos, For chrysotiles in vhich cobalt
substitutes magnesiup in the brocite layer, the
cuagulative excretion of ccobalt radioisotope was
used as an index of magnesiuwe dissolation; results
showed that 25-35% of the structural magnesium in
chrysotile Aissolves in one month. Cobalt leached
more rapidly thanm chromium vhich was detected in the
liver and carcass at death. Teached {rorn was
distributed {n the liver, spleen, gqut, blood and
carcass, and scandiam vas found £n all tissues
except the blood. Chrysotile was distriboted mainly
in the heart, lungs, diaphram and chest wall;
however, in one case, a significant portion of the
fibers had migrated to the liver via adjacent
diaphramatic lesions.

ASBESTOS; CHRYSOTILE; TRACE MEBTALS; TISSUE
DISTRIBOTION; RAT

<203>

Yountain, J.T.: Dixen, J.R.; Lowe, A.E.7 Noffite,
Jr.; Groth, D.A., Effects of chrysotile asbestos on
trace setals, hydroxyproline, and aryl hydrocarbon
hydroxylasa in the hamster lung., Toxicel. Appl.
Pharmacol., 19(2¥: 380 {197M.

In ¥iveo stodies suppert the findings of ITn ¥itro
studies which relate asbestos cancer to the trace
metals present (chromium, copper, and nickel).
Asbhestos vwas injected Intratracheally into hamsters.
Pinal agtopsies, compared with contrels, showed
increased hydroxyproline in 25% of the animals, anad
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a 35% decrease in aryl hydrocarbon hydroxylase; 15%
of the nickel and 30X of the chromium indected
remained. Persistence of chromiue and nickel =may
favor carcinogenesis.

ASBESTOS; HAMSTER; LONG: TRACE NBTALS; CANCER:
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<204>

murphy, R,L.A.; Perris, B.5,: Burgess, W.A.;
Worcester, J.; Gaensler, E.A., Clinical,
ervircnmental, radiolegic and epldemiologic
obsarvations in shipyard pipe coverers and
cantrols,., Fewv ®ngl., J, Med., 2BA{23): 1271-1278
1971y .

A high incidence of asbestosis (33F after 20 years
exposure) was found in pipe coverers exposed to low
concentrations of asbegtos during the construction
of ships; the earliest case was found after 13 years
of employment. When compared to a comparable,
nen-exposed control group, ashestosis was 11 times
wore common among pipe coverers. Dust exposure had
been near the recoamended threshold-linmit value of 5
mppcf. These results indicate that orolonged
exposure to low conrcentrations of ashestos is
hazardous and support the need to lower the
threshold-1limit valuwes. Clinical and roentgenologic
findings are presented.

ASBESTOS:; STAWNDARDS; ASBESTOSIS; PYPE COVERERS:
OCCOPATIONAL EXYPOSORP; SHIPYARDS; HOMANW

<205>

Favratil, W., Pleural calcifications due to ashestos
exposure compared with relevant findings in the
non-e xposed population,, Inhaled Particles ITI:
Proceedings of an International Symposium. (Lendon,
1970) . W.H. Walton (Bditor}. Unwin Brothers
Limited, Gresham Press, Sutre¥, Pngland, pp. 695-7032
19721y .

¥-rav examinations of workers exposed to ashestos
dust for 10 years or more in & Czechoslovakian
factory revealed a 5.2% incldence of pleural
calcification compared to 4,5% in relatives living
in the vicinity of the factory. The occurrence of
pleural calcification in 1,17% of the aeneral
population living 2 to 24 km from the factory
indicates that asbestos exposure is only one of the
possible causes. Research on mineral metabolism and
serum proteins showed increased acid phosphatase
activity, and higher levels of gamma glohulin in
calcification cases than in control.

ASBESTOS; OCCUPATIONNL EXPOSURE; NON-OCCOPATIONAL
EXPOSORE; HUMAN; PLEORAL CALCIPICATION;
BIOCHENTCAL EPFECTS

<206

Plamenac, P.; Pikyla, B.; Kahvic, M,: Markoviec, 7.;
Selak, I.; Zeger-vidovie, Z., Inclience of
"asbestos" bodies in basal lung smear., Actas Ned.
Tugoslav., 25(4y: 325-332 (1971),

In Sarajevo, Yugoslavia, four smears were wade from
the cut surface of the bases of the lower lohes of
fresh ynfixed lungs in each of 100 consecutive
autopsies. Ashestos bodies vere fdentified by
optical microscopy and pseudoasbestos bodies were
{ianored. Smears from 38 of the 100 sotopsies
contained ashestos bodlies, heing pogltive in 52.7%
of the males and 20% of the females. Ashestos
bodies vere found more frequently im older age
groups of both sexes. One-hundred percent of asales
over B0 had asbestos bodles ip their lungs.

ASBESTOS; ASBESTOS BODIES; PERRUGINOUS BODIES; LUNG;

ENYTROAMENTAL CONTAMINATION; dORN-GCCUPATTONAL
EXPOSURE; ROAAN

369



<20>

Peeyes, A.L,; Puro, F.®.; Ssith, R.G.; Vorwald,
k.J., Experimental ashestos carcinogenesis.,
Environ. Res., 8 (Ry: 096-511 {1971y,

Guinea pigs, hamsters, and rats were exposed to
asbestos dusts hy inhalation, or by intratracheal,
intrapleural, or intraperitoneal injection. For all
three animals, a fibrotic reaction was produced by
amosite, crocidolite, and chrysotile. 1mosite
produced the strongest reaction, especially in
quinea plgs. Two pulmonary cancers developed in rats
exposed to crocidelite. TIn the injection
experisents, amosite produced no tumors, while
chrysotile caused 5 mesotheliomas in rats, and
crocidolite caused 6 in rats and rabbits.

IFAALATION; AMOCSIT®; ASBESTOS; CARCER:; CHRYSOTILF;
CROCIDOLITPR; GOINEA PIG; HAMSTER; RAT; NESOTHELIOMA:
TOMOk

208>

Regan, G.M.; Tagq, 8.; Walford, J.; Thomson, M.L.,
The relative Jmportance of clinical, radiclogical
and pulmonary function variables in evaluating
asbegtoesis and chronic obstructive airway disease in
asbestos workers., Clin., Sci., 41(6): 569-582
1971y,

Sixteen clinical, radiological and pulmonary
fupnction variables for evaluating asbestosis and
chtonic ventilatory disease have heen assessed by
principal component analvsis of data from a survey
of 201 ashbestos workers. The aim of this analytical
technique is to condense the data by finding those
factors that represent independent attribotes of
lung disease. The carbon monoxide transfer factor,
vital capacity, age, and lung and membrane diffusing
capacity are the #ost isportant seasures of lung

di gease. Por discriminating between asbestosis and
ventilatory disease, the forced expliratory

volume /vital capacity (PPY¥/9C), rhlegw, pleural
thickening, cough and finger ¢ludbing in that ordec
are important diagnostic indicators; high wvalues for
pleural thickening and finger clubbing indicate
ashestosis,

ASBESTOS; ASBESTOSIS; ROMAN; PIHGER CLUBBTING;
PLEURA; DCCOUPATIOWAL PXPOSORE:; YEWTILATORY DEFPECTS;
RESPIRATNRY DISEASE

<209>

Reitze, W.B.; HAoladay, D.Ah.; Romer, f.; Penner,
E.M., Control of asbestos fiber ewissions from
industrial and compercial sources,, Proceedings of
the Second Tnternational Clean Air Congress. B.HW.
Englund and W.T. Berry (Editors). Academic Press,
fey York., pp. 100-1031 {1971y,

Asbestos 1s not only extresely nsefnl bot essential
in some areas of modern industrial living. ARowever,
like so many other industrial preducts, it can
produce adverse health effects if improperly
handled. K general outline of asbestos emission
sources and controls {s presented.

ASBESTOS; DUST CONWNTROLS; OCCUPATIOWAL EXYPOSURE;
STANDARDS
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<€210>
Richards, A.L.; Badami, D.¥V., Chrysotile asbestos in
urban air., Nature, 234 ({532u4): $3-9b4 (1971).

A nev procedure for measuring chrysotile ashestos in
air samples by x-ray diffraction vas developed, Air
samples taken near an astestos textile factory
indicated an ashestos content below the 1imit of
detection, less than ¢.1 ug per cubic meter. A more
sensl tive procedure is being developed.

ASBRSTOS; ENVIRONMENTAL SAMPLING; TEXTILE INDUSTRY;
AWRALYSIS; CHRYSOTIYLE; OCCUPATIOWAL EXPOSURE; X-RAY;
STARDARDS

Q211>

Fichards, R.J.; Wusteman, F.5.7 Doldgson, K.5., The
direct effects of dusts on lung fibroblasts grown in
vitro., Life Sci., 10(20y: (Part 1) 1189-1159
1971y .

Glass, anthracite, and bituminous coal have few
haraful effects on rabbit long fibroblasts in vitro.
In cultures containing chrysotile, death of a large
proportion of cells is pronounced, and the time for
recovery and expansive gqrowth is more prolonged when
compated with cultures treated with silica.
Chrysotile stimolates the release of
rucopolysaccharide into the medinm and {ncreases
collagen synthesis: all dusts reduced the protein
and tyrosine levels.

ASBESTOS; CHRYSOTILE; RABBIT; BICCHEMICAL EFFRCTS:
CELL CULTUORE; CYTOTOXICITY

<212
foberts, 6.H., The pathologqy of parietal pleural
plaques., J. Clin., Pathel., 28qfy: 348-353 (1971).

velationships of hyaline pleural plagues to ashestos
exposure were studied. Plaques vere found in 12,3%
of 334 necropsies; of these, 85.3% contained
asbestos bodies in the lungs. The distribution of
the plaques indicated that a mechanical factor plays
a role in thelr location. #lstologlcal examination
contriboted little understanding of the pechaniss.
suggested mechanisms of plaque forwation are
discussed.

ASBESTOS; PLEURAL PLAQUES; ASBESTOS BODYES; WUMAN; |
LUNG

<213>

Robock, K.: Klosterkotter, %., Blological action of
dlfferent ashestos dusts with speclal respect to
fibre length and semiconductor properties., Inhaled
Particles IIT; Proceedings of an International
Sysposium (London, 1970y, W.H. Walton (Rditer).
Unwin Prothers Liaited, Gresham Press, Sarrey,
England., 1: BRS-BTS {1971y,

The exposure of peritoneal macrophages {guinea pigy
to the OICC standard reference ashestos samples
produced cytotoxic effects as evidenced by a
reduction of 2,3%,5-triphenyl tetrazel chloride in
the cell (TTC method), permeability disturbance of
the cell membrane (nigrosine methed) and reduced
cell oxygen consnaption {pelarographic method).
chrysotile was the most crtotoric asbestos variety,
and crocidolite was considerably weaker.
tuominescence studies indicated that grinmding
ashestos produces significant astructural changes,
shifting the activatlon enaergles of electron traps
of the sasples; the relationship between this shift
and resaltant cytotoxic effects should he
investigated further.

B
ASBESTOS; CHRYSOTILE; AMOSITE; CROCIDOLITE; CELL
COLTORE; ANTHOPRYLLITR; GUINPA PIG; CYTOTOXICITY
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<214>
fackelshaus, ¥.B., List of hazardous air
pollutants,., Fed, Regist., 36{62): 5931 {1971).

Ashestos, beryllium, and mercury were added to the
Envi ronoental Protection Agency's list of hazardous
air pollatants. RAir pollutants on the list are ones
shich nmay cause, or contribite ta, an Iincrease in
mortality, serious irreversible illness, or
incapacitating teversible illness, and to which no
national amhient air quality standard is applicable.

ASBESTOS; STANDARDS; ENVIRONMENTAL CORTANIWATION

€215>

Scott, J.K.: Hodge, H.C., Wonabsorbable dusts.,
prill's pharmacology in Medicine, J. R, DiPalma
(Editor), 6th rdition, McGraw-Hill Book Company, Wew
York., pp. 12809-12%8%, {1970).

b brief description of pulmonary diseases, including
asbestosis is presented. The principal clinical
synptons of asbestosis--dyspnea, loss of weight and
coughlng--occur 10 to 25 yvears after initial
exposuere, Pleural or peritoneal mesotheliowas and
gastrointestinal malignancies have heen associated
with expofure to ashestos. The role contaminates
say play in the carcinogenicity of ashestes is not
known.

ASBESTOS; ASRESTNSIS; SILICOSIS; FYBROSIS;
DIAGFOSIS; MESCOTHRLTOMA; GASTROINTESTTNAL: TRACE
HETALS:; INBALATION

<216>

Selikoff, T.J.; Hammond, B.C.; Churg, J., Weoplasia
risk associated with occupational exposare to
airborne inorganic fibers., Oncology: Proceedings
of the 10th Tntemational Cancer Congress {1970}
®.L. Clark {Fditory. Chicage, Illineis,., Vol. S:
55=62 (1970,

% revlew is given of the incidence of lung cancer,
pleursl mesotheliopna, peritoneal mescthelioma, cther
neoplasas, and ashestosis {n asbestos insulation
¥orkers; lung cancer ¥as more prevalent asong
workers who smoked, Although data are not
sufficlent, tumers of the hematopoietic and
gastreintestinal systems may he assccliated with
ashestos exposure. Tt appears that increasead
exposure increases the neoplastic risk; therefore it
is hoped that appropriate industrizl hygiene and
environaental controls will ninimize or elininate
these risks.

AMOSITE; ANRTHOPHYLLITE; ASAESTOSIS; CANCER;
CARYSOTILE; CROCIDOLYTE; HOMAN; INSULATION WORKERS;
LUNG; MESOTHELIOMA; NEOPLASM{ NON-OCCOPATIOWAL
EYPOSORE; SMOKING; OCCNMPATIORAL EXPOSURE; ASBESTOS

217>

Selikoff, T.J,; Aammond, E.C.; Helmahn, A., Critical
evaluation of disease hazards associated with
coamunity asbestos air pollution., Proceedings of
the second International ¢Clean Air Congress, H. N,
£nglund and ¥. T. Beery (Fditors). Academlc Press,
Wew York., pp. 165-171 (1971,

adverse health effects due to inhalation of asbhestos
fibers was once thought to be restricted to asbestos
workers. In the past several years muck evidence
has accumulated to indicate that the amhient air,
especially in urban areas, may contain enough fibers
to be of concern. The use of new tachnigwes, such
as electron aicroscopy, to detect fibers in lung
sactions has revealed much higqher levels present in
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city dwellers than was previously suspected,
Resolution of this guestion is hawpered by the long
lapse between asbestos exposure and appearance of
related respiratory dlsease.

ASBESTOS; RON-CCCUPATIONAL EXPOSURE; ENVIROWMENTAL
CONTAMIWATION; HUMAN; THHALAETION; RESPTRATORY
DISEASE: QCCUPATEONAL EYPOSURE; ASBESTOSIS:
TRHALATION; LUNG; CANCER: NESOTHELTIOMA; CHRYSOTILE;
PLEURAL PLAQUES; PLEURRL CALCIPICATION

<218>

Skikne, M.I.: Talbot, J.R.:; Rendall, R.E.G.,
Flectron diffractjon patterns of 0.7.C.C. asbestos
samples., Environ. Res., G(2): 1WT-145 (1972 .

Pive standard sanples of different tvpes of ashestos
fibers were analyzed by electron diffractlon., The
patterns obtained were specific enouqh to identify
each type, though the Rhodesian and Canadian
chrysotiles apparently were identical. Piber
orientation d¢4id not have a significant effect on
diffraction patterns.

RMOSITE; ANTAOPHYLLYITE; CROCIDOLITE; CHRYSOTILE;
AMPRIRGOLE; ASRESTOS; ANALYSIS

<219>»

Seith, B.A.; Davis, J.M.G., The assoclation of
rhagocytosed asbestos dust with lysosoae enzymes.,
J. Pathol., 105(3}: 153-157 (197 1.

Histochemical staining and electron microscopy were
used to investigate the presence of acid phosphatase
in guinea pig granulomas formed by the intrapleural
infection of asbestos dust. The nmafority of
granoloma cells consisted cof macrophages and giant
cells that phagocytosed large amounts of dust; a few
were fibroblasts containing only small numbers of
dust particles, The acid phosphatase reaction was
confined to the lyscsome organelles of these cells;
hut in the macrophages and giant cells, fever than
50% of the primary lysosomes and 10% of the
phagosomes were positive for acid phosphatase.
Fibroblasts, however, contained the enzyme fn both
prisary lysososes and phagosomes in most cases. It
was cencluded that since eacrophages and giant cells
phagocytose large numbers of particle, phagosomes
outnusher the lysasomes so that only a swall portion
of phagosomes c¢an contatn lysosome enzymes.
Fibhrablasts take up little dust so that lysosomes
outnnuber phaqosomes and acid phosphatase occurs in
most of the phagosomes.

ASBRSTOS; GRANOLOMA: LYSOSOME; MACROPHAGE: GTANT
CFLL; PPAGOCYTOSIS; GUINEBA PIG; FPIBROBLAST:
CHRYSOTILE; BINCHEMICAL EPPECTS.

220>
Saither, W.J., Ashbestos and health., Occup. Aealth,
23¢6y T (19T,

The first case of lung fibrosis resulting from
exposure to ashestos dust was reported im 1907.
Hovevar, the relationship between asbestos
inhalation and fibrotic lung disease vas not
established antil the late 1920%'s. The association
betveen aghestosls and cancer vas first suggested in
1934, bat the relation bdetveen ashestos exposure and
mescthelioma was not determined until 1960.
Preventive legislation for contrelling dust exposure
is the only knovwn solution to these health prohbless
since no treatment has been developed. The present
knowladge of ashestos related diseases is suamarized
concisely,

ASBESTOS; ANMAN; LUNG; INHALATION: OCCUPATIONAL

PIPOSURE; PIBROSIS; ASPESTOSIS; MESOTHRLIONA:
CARCER: RESPIRATORY DISEASE
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<F21>

Solomen, A.; 6oldstein, PB.; Webster, 1.;
Sluis-Cremer, G.K., Wassive fibrosis in ashestosis.,
fnviron. Res., HB: 0630-83% (1971).

A study of asbhestosis in 4 South African asbestos
miners revealed several pathological patterns
corresponding to fibrotic lesions seen in x-rays:
{1y diffuse hyaline fibrosis with elastosis and
areas of concentric fibrosis: (2) diffuse hyaline
fibrosis with areas of concentric fibrosis;-and (3)
diffuse hyaline fibrosis with areas of concentric
fibrosis, necrosis, and calcification. Bll of the
miners were exposed to high dust concentrations for
more than 10 years., The etiologic role of many
factors repains onsolved.

ASBESTOS; ASBFSTOSIS: ASBESTOS MINING; HUNAW;
OCCOPATIONAL EXPOSURF; FIBROSIS; LONG

€222>

Stossel, H.G.:; Dalquen, P.; Carstens, 0., Plaural
waesotheliomas in dockers., Portschr. Geb.
rontgenstr. Fuklearmed., 116(1): 41-u45 (1972).

Between 1963 and 1969, 28 cases of malignant pleural
mesothelioma were odbserved in dock workers in the
Wilhelmshaven area., A matority of the workers had
been occupationally exposed to asbestos oh the old
docks, thus sugdgesting a possible relationship
between asbestos and mesothelioma.

ASBESTOS; WUHKAN; NESOTHELTOBR; OCCUPATIOHAL
EXPOSURE; TOMOR; CANCER; SHIPYARDS

<223>

Stumphius, J., Epidewiology of mesothelioma on
Walcheren Island., Brit. J. Ind. Wed., 28: 59-66
(197 .

Asbestos hodies were found in 60F% of the sputum
sasples from 277 shipyard vorkers who d4id not handle
asbestoeg continuously. Sputum frcm workers vho had
discontinued exposure use 5 to 10 years previcusly
still contained ashestos hcdles, fMesotheliowa cases
vere more prevalent among shipyard workers than in
the normal population; out of 25 cases between 1962
and 1968, 22 had been employed in the shipyard.

ASBESTOS: ASBESTOS BODIFES: HUMAN; LUNG;
MESCTHELIOMA: SHIPYARDS; OCCUPATIONAL EIPGSURE

<224

Thompson, ®.J.; Morgan, G.B., Determination of
agbestos in ambient air., Internatlonal Symposius on
Tdentification and Measuresent of Pnvironmental
Pollutants (Ontario, Canada); B. Westley (Editor).,
pp. 154=155 (1971} .

A method for measuring ambient concentrations of
airborne asbestos involves the reducticn of fibers
to fibrils by ultrasonication with subsequent
{dentification and quantification by electron
microscopy, Preliminary air analyses by this method
indicate that asbestos levels are approximately 2
ug/cu m at a polnt source, 0.5-15 ngs/cu m at grhap
sites, and 0.1 ng/cu m at non-urban sites.

ASBESTOS; PRVIRONNENTAL CONTAMINATION; ANALYSIS;
BNVIRONAENTAL SANPLING
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225>

Tisbrell, v.; Griffiths, D.".; Pooley, P.D.,
Possitle biological importance of fibre Alameters of
South African asphiboles,, Wature, 232: 55-56
(1971,

pifferences in fiber diameter among various asbestos
types affect the free-falling speed and ease of
penetTation to the lung and pleural tissues. As
determined by electron microscopy, the mean diamter
is 0,073 um for NHorthvest Cape crocidolite, 0.212 um
for Transvaal crocldolite, and ¢.2u3 am for
Tranevaal amosite. The fiher length in all
varieties was proportional to the diameter, Because
of their greater aerodynaaic size, more Transvaal
fibers can be deposited in the larger alrways by
gravitational settling and inertial impact, but due
to interception in swaller airwvays, penetrate the
periphery of the lung less efficiently than shorter
Northwest Cape fihers.

ASBEESTOS: INHALATION; ARALYSTS: LOUNG: FAUMAN

<228>

Tarnock, X.C.; Bryks, S.; Bertalanffy, P.D,, The
sy¥nthesis of tritium-labeled asbastos for use in
biolegical research., Pnviron. Res,, 4: - 86-90
1971),

Twao series of experiments resulted in preparation of
chrysotile asbhestos fibers labeled with tritiam.
preparation of a synthetic material from Mgo, 5i02,
and tritiated water formed a partly non-acicular
producgt, Watural fibers were wmaintained in the
presence of tritiated vater for 20 days at 300
degrees. Well-labeled acicular material was
produced. This labeled dust was used to accurately
leocalize the material in lung tissues by
radioantography, Lung clearance of the dast counld be
quantified by scintillation counting.

ASBESTNS; CHRYSOTILE; LUNG

€22
Olrich, ., Pathologlical anatomy of hvaline pleural
plagques., Pneumonologie, 146(3): 159-177 (1971).

fistological study of 10 cases of pleural plagues
showed no asbestos fibers. Plagques consist of
hyalinized fibrin layers covered by mesothelium and
are difficult +o recognize in an ordinmary x-~ray
exanination.

ASBESTOS; LUNG; PLEURAL PLAQUES; HUMAN; DIAGNOSIS:
X=-RAY

€228>

Um, C-H,, Study of the secular trend in asbestos
bhodles in lungs in London 1936=-66,, Brit. med. J.,
2: 2u8-252 (1971,

A search for asbestos bodies in lung tissae from 100
necropsies {n a London hospital revealed a
progressive increase in the incidence fros 6% in
1936, to 3% in 1986, 14% in 1956 and 20% in 1966,
THis rate of increase was cortelated with a model
vhich assdmes that exposure is proportional to the
total amount of ashestos imported into the area
after 1936.

ASBESTOS: ASBESTOS BODIRS: LUNG: RUMAK
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<229>»

¥agner, J.C., Indaction of experisental tumors of
the pleura by fibers {asbestos)., Oncoloqgy:
Proceedings of the 10th Internatfonal Cancer
Congress (1970): R. L. Clark (Pditor). Chicago,
Fllinois., 2: &686~51 (19771).

various factors involvad in the induction of tumors
by asbestos were investigated in rats. All asbestos
varieties, {ncluding samples purified by the removal
of o{ls, produced mesothelicmas when intraplearally
injected. Finely ground samples produced the
highést incidence. The inhalation of zshestos
produced an excess of lung adenosas in rats;
apparently, inhaled dust d4id not penetrate to the
vesothellal surface.

ASBESTO0S; RAT; PLEORA; WESOTHELIOMA; IWHALATION:
THUMOR: ADENOMA; CANCER; AMCSITE; CPOCINOLITE;
CHRYSOTILE '

Q230>

Wallace, W.F.M.; Langlands, J.A.M., Insalation
workere in Relfast, 1. Cosparisen of a raandam
sauple vith a control population., Brit. J. Ind,
Med., 2R{3IN: 211-215 (1971},

?
In comparison with the control group, significantly
more ashestos insulation workers in Belfast showed
syaptons and signs of chest disease: .dyspnea,
sputus, rales, cough, and finger clupﬁlng.
Tventy-one of the %0 insulation vorkers had abnormal
x-rays cospared to 1 of the controls: " workers
showed evidence of #ibrosis and one of pleural-
calcification. Lung function tests zhowed a decrease
in static lung volume, reduced arterial oxygen
tension, and increased alveolar-arterfal oxygen
Aifference, but no obsturction of the alrways.
Asbestoa bodies were observed in nine of the u2
insulation vorkers examined. The controls closely
satched the 1nsu1atora in age, height, and’smoking
habita.

ASBBSTOS; INSULATTOR WORKERS; RUYAN: RASRESTOSYS:
OCCUPATIONAL TXPCSURF; X-RAY; FINGER CLUBDING;
PLEORAL CALCIFICATION; FIBROSIS

<231>

Sarwick, M.:; Aaslam, P.; Weeks, J., Antibodies in
some chreonic fibrosing lung diseases., Clin,
Mlergy, t: 209-219 {1971,

It is possible that immune-complex deposition may he
related to the immuno-pathogenesis in some cases of
fibroging mlveolitis, In 33 cases of fibrosing
alveolitis, iasunofluorescence gave evidence of
antibody formaticn in plasmea cells. TIn 7 cases
macrophages contained both ismunoglobulin and
complement. In 6 cases antibody and complement were
deposited in alvyeolar capillaries, These findinga
vere compared with those found in cases of entrinmsic
allergid alveolitis, asbestosis, and other chronic
lung diseases.

ASBESTOSS ASBESTOSIS: MACROPHAGE; PIPROSIS

232>

Weiss, W., Cigarette smoking, ashestes, and
tulmonary fibrosis,, Amer. Rev. Resp, Dis., 1004:
223=-227 1971y .

1 statistical analysiz was made of 100 textile
workers for which data on years of exposure to
asbestos, duration and amount of cigarette smoking,
and radiological evidence ‘of pulmonary fihrosis was
known. The results clearly indicate that both
asbestos exposnre and cigarette smoking are
causative factors of fibrosis: the incldenca vas
significantly highar in vorkers vho vare heavy
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s¥okers, The sample population was too small to
deternina 1f the effacts were sisply additive or
were synergistic. Wo significance could be attached
to sex or age ln this stedy.

ASRESTOS; FIBROSIS; SMOKIRG: ADMAN; INAALATION;
CO-CARCINOGEW

€233

Whitwell, *.; Rawcliffe, R.M.. Diffuse malignant
plearal mesothelioma and ashestos exposure., Thorax,
267 6-22 {1971).

Between 1955 and 1970, 52 cases of pleural
nesotheliona were diagnosed in patients at three
hospitals in Merseyside, England. In KOY of the
cases, dlagnoses were nadq§£§01 histological
findings before death. ThE tumors were classified
as tuhulo-papillary (20 cases), sarcomatous {11
cases), undifferentiated polygonal {3 cases), and
aixed (18 cases). Occupational exposure to aghestos
was established in BOX of the .cases, with the most
common employsents being Shipbuilding and repairs
for sen and sackware vepairing for womsen., The -
average time betveen expesure and onset of
segothelioma was 42 vears. Auntopsied langs fram 30
mesothelioma patients revealed the presence of basal
ashestosia in 17% and excessive ashestos . bodies in
almost all. A survey of smoking hablis in 28 of the
patients shoved that 18 were-regular smokers,

ASBESTOS; ASBESTOS BODIES; ASBESTOSIS; HAUHAN:
NESOTHELIOMA: RON-OCCOPATIONAL BXPOSURE;
OCCUPATIONAL EYPOSURE; SMOKING

<234>
#1lison, 3.C., Effects of particles on lyscsoaes,,
Av. sci., 273 137-180 (1370).

Silica and aghestos are toxic to cells because they
dasage lysosomal wembranes by hydrogen bond
interactions. Thus, the basic sechanises of
fibrogenic tissue reactions in silicosis and
asbestosis appear to be similar, The study of
effects of particles on lysosomes is providing
infaoreation on several types af human diseases.

ASBESTOS; ASBESTOSIS: LYSOSOME; HONAN; PIBRCSIS; LONG

<3
Anonymous, Keen survelllance of ashestos still
necessary., Food COslet.'joxicol., #: 207-210 (1970},

Asbestos workers of today are not under the health
tigk cf pravicus times, In the United Kinadom,
improvements in factory conditions in 1931 probably
reduced the risks somevwhat. However, ashestos vas
not recognized asz a carcinogenic agent until 1955;
since then, it has been established as a cause of
peritoneal and pleural . sesotheliomas. The presence
of ashestos bodies in lungs cannot ba regarded as a
prelude to asbestosis or seSothelioma. Better
control of industrial ashestos dust® betvean 1928 and
1963 has delayed deaths from asbastosis and allowved
tiwe for varions lung tumers to develop; this
probably accounts for the recent increased mortality
from lung cancer and mesothelioma in asbestos
xarkers, Clgarette smoking say contribata
sigoificantly to the cancer incidence among asbhestos
vorkers., The risk of "asbestos worker-~-samokers dying
frow ling cancer is elght times'greater than for
ssokers wvho are not exposed to asbestos.
Contaminants in ashestos, such as trace setals and
olls may be co-carcinogens and should be
investigated furthar. The present state of
knovledge concerning the pathogenesis of asbestos i=
discuased.

ISBESIOS: ASBESTOSIS: HANSTER; RUMAN; LONG;
AESOTARLYONA; OCCUPATIONAL EXPOSURE
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€236>

Ashcroft, T.; Heppleston, A.G., Mesothelioma and
asbestos on Tyneside - a pathological and social
study., Pneamoconiosis: Proceedings of the
International Conference (Johannesburg, 1969y, H.h.
Shapiro (Rditer). oOxford Unlversity Praess, New
York., pp. 177-179 {1970).

Tventy-three cases of diffuse mesotheliosa have been
observed in a mador shipbuilding area in Britain.
Twenty (91%) of the 22 patients wvith Xnovn histories
had probable or definite exposure to ashtestos,
compared with only 41% in matched control patients
having nonmalignant diseases., TIn additional
comparisons, lung saears from 310 rontine necropsies
revealed a 20% incidence of asbhestos bodies,
compared with a 21% ipcidence in mesothelioma
patients, In most cases, the presence of asbestos
bodies was related to industrial asbestos exposure.

AESOTHELIONA; ASBRSTOS BODTIES; ASRESTOS; SHIPYlﬂbé:
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<237>-

Arril, J.3 Chalpeix, J., Results of asbestos
exposure in France., Preumoconjosis: Proceedifgs of
the International Conference (Johanmneshrg, 1969).:
H.A.  -Shapiro {Pditor). Oxford University Press, Fevw
¥ork., Pp. 181 189 (1970).

A survey of occupational respiratory disease in
*rance shovs a high incldence of asbestosis due to
large asbiestos production inciease after’ the war and
unsatisfactory working conditions in textile
industries, Tn 1962, a total of 98 textile workers
in the entire country received compensation for
ashestosis; by 1969, B9 workaers out of 600 frow cne
plant alohe were pensioned. Since French lav- does
not recognize lung carcinowa, pleural sesotheliowa,
or tuberculoesis as occupatlional disease, the
incidence of these disorders generally has not been
{nvestigated in the 146,000 workers employed 1in all
asbestos industries. Random "incidents reported
inclode 6 cases of lang carcinoma In textile workers
exposed to asbestos for 30 yvears, and some cases of’
mesothplioma. No_asbestos hodies were' found 1n basal
lunq sneats from 138 urban inhabitants.

ASBESTOSIS; TEYTILE INDUSTRY; CARCTHONA; LOWG;
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<238>

Bader, M.B.: Rader, R.A.i; Tlersteln, d.S5.: %iller,
A.; Selikoff, Y.J., Pulmonary function and
radiographic changes in 598 wvorkers with warylng
daration of exposare to asbestos,, ®Bt. Sinmal 7,
med., 37{n): 692-500 (1970).

clinical, roentgenographic, and lung function
studles were conducted on 598 asbestosis patients;
208 (35 percent} had reduced vital capacity; of
these, 172 (29 percenty had functional abnormality
saggestive of interstitial pulmonary dlsease. 100
workaers (17 percent) had abnormal chest
roentgenograms f(grades 2 or 3). Parenchysal
fibrosis was present in 45, pleural lésions in 37,
and both of these vere found in 18 subiects.
feductlon of vital capacity- ‘preceded grade 2 or 2
roentgen abnormality by 10-15 yeers., Grade 2 or 3
roentgen abnormality usevally developed after 20
vyears of exposure. With 30 yvears exposure 'the
incidence of functional and radiographic:
abnorsalities was approximately the smame. In 16.8
percent of workers with qrade 2 or 3 parenchysal
fidbroesis there was po decrease in vital capacity.
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BecXlake, ®.R.; Pournier-massey, G.G.; McDonald,
3.C.; Siemiatyeki, J.; Rossiter, C.B., Luhg functioh
in relation to radiographic changes in Quebec
asbestos wvorkers., Pneumoconiosist Proceedings of
the Yoternational Conference (Johannesburg, 1969 .
A.K. Shapiro (rditory. oxford Oniversaity Press, Wew
York., pp. 233-23§ (1970}.

An epidemiological study of 1069 ashestos vorkers in
Quebec relates lung function and the radiological
development . of ashestosis. The function mseasutrements
vhich most closely paralleled radiological changes
were vital capacity (¥C) and exercise ventilation.
An increaging profusion of irregular opacities
correlated closely vwith increased deterioration of
lung function, Decrease in VC was associated with a
reduction in the diffusing sucface area in the lung:
increase in ewercisze minute ventilation indicated
11pat:ed gas exchange.

ASBESTCS; ASBESTOSIS; LONG; X-RAY: VENTILATORY
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Bignan, J.. Goni, J.; Bonnaud, G.; Jaurand, M.C.;
nnfou:. G.; Pinchon, #¥.C., Incldence of pulmonary
ferruqinous hodies in Prnnce., Environ. Res., 13:

830-242 (1970},

Chemical digestion and microfiltration of lung
tissne demonstrated ferrunginous bodies in the lungs
of 100 Prench people who resided in urban and rural
locations, The highest freduency and density of
ferruglnous hedies was-found in urban residents.
occupational histories vere established for k2

ceages; 53 had no known exposure to ashestos,

FPerruginous bodies accurred most freguently in cases
vith primary lunq cancer; 90% of the patients were
smokers. . The freguency was not related to sex.
Scantning electron microscopy iz discussed as a new
gethod to identify ferruginous bodv cores; it gives
the x-tay image of core elements, permitting
chemical analy=zis at a resolution of 200 A\,
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Bohllg, R., The prohlem of ashestosis 1n relation to
the international classification of radiographsz in
pneumoconiosis,, Pneumoconiosis: Proceedings of the
Tnternatlonal Conference (Johanneshurg, 1969y . H.A.
Shapiro (Baitor). oOxford University Press, Wew
York:, po. 2ua-252 (1970) .

many :hortconinqs of the old silicosls
classification resain in the Internatfional Labour
office's (TLO) revised (195%) classification, and
the possibilities for recording other non-silicotic
pneunaniconioses are stil]l inadequate. Asbestosis
can nat-he classed efficiently with the present TLO
system; hence a call is made for an efficlent,
practical classificatlen for epidesiologic reasons.

PHEDOMOCONIOSTS; ASBESTOSIS; HUMAM; X-RAY
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Bohklig, H.; Bristel, L.2.; Cartier, P.R.; Yelson,
B.: Gilson, J.C.; Grainger, T.R.{ Jacobson, G.;
Kiviluote, ®,; Lainhart, -¥.S.; mcDonald, J.C.;
penderqgrass, E.P.; Rossiter, C.E.; Selikotf, I.J.:
Slois-Creser, G.K.; Wright, G.W., Speclal Report.-
prccTincinnatl Classification of the radiographic
apgﬁ;tancﬂs of ppenmoconioses., Chest, S58(1): S7-67
( N .

The International Wnion against Cancer has developed
an international classification for radiographic
abnormalities in the chest films of ashestos-exposed
wvorkers. Subsequent tests of practicability and
intra- or inter-observer varjations in ohservatioms
vere sufficiently encouraging for the group to
recounend publicatian of the scheme at the next
meeting in April 1968B.

PREDMOCONINSIS; OICC CLASSIFICATION: ASBESTOS
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Bouhuys, },; Peters, J.M., Control of envitronmental
lung disease., Wew Epngl. J., Med., 283(11): 573-S81
(19701 .

The difficul*y in recognizing and preventing
occupational lung diseases in the U.S5. is due, in
part, to the lack of systeaized data cencerning the
prevalence. of these diseases. In addition, the
pathogenesis and sechanlsms of lung dfsease agents
are poorly understood, Ashestos is among the
etiologlical agents briefly reviewed.

ASBESTOS; CANCER: MESOTHELIOMA: HUBAN; LONG:
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Burger, B.F.: Fngelbrecht, F.M., The biological
effects of the international standard reference
agbestos samwples on the lungs of rats., 5. ARfr. wed.
J., Bu{ouy: 1268-1274 {19707 .

Pour groups of female albino Wistar rats (25 per
group) wvere injected intratracheally with S0 mg of
crocidolite, amosite, antophyllite, or chrysotile A
and 1f animals vwith 25 mg chrysotile B. The
ashestos fores vere DICC Standard Reference lsbesfos
sasples and were sterile vhen administered to the
animals, Duration of the erperiment vas 280 days
and 5 rats (4 from chrysotile B group) were
sacrificed at 60-day intervals. Flber lengths
{means) for all mt chrysotile B were less than 3.8
ue; for chrysotile B, mean length vas 17.0 um. The
biological responses of the foor short-fiber gromps
showed no gignificant hlistopathologlcal differences
among one ancther. Poreign body reaction appeared
to be wore severe-vith chrysotile B than short fiber
agbegtos types. The Incldence of infection and
chronic inflasmation was much higher in the long
fiber. group. Trom these observations it is apparent
that relative length of fibers is of primary
isportance in inducing ashbestosis Iin lungs of rats.

ASBESTOSIS; RAT; ASBESTOS; CROCIDOLITE; AMOSITE;
CHRYSOTILE
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purilkov, T.; Wichallova, L., Asbestos content of
the soil and endemic pleural asbestosis., Environ.
Res., J: OG43-851 (1970).

Analysis of soils from a Bulgarian agricultoral
region with dispersed ashestos outcroppings ylelded
fitrous minerals (anthophyllite, tresolite and
seplolitel in considerable guantities. Plearal
plagues occur fn the epdemic human population. In
areas devoid of oatcroppings the farming population
was free of pleural.plagques, and soil samnples were
devold of asbhestifors sinerals. Pleunral plagues
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geem to be prevalent in two population groups:

those with occupational or tesidential exposure
f.e., manufacture or mining.of asbestos, and
agriculteral populations endemlc to areas having
natural ent-croppings of asbestos or soil containing
the mineral fibers.

ANTROPHYLLITE; TREMOLITE; ASSESTOSTS; PLEURAL
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Churg, J.; Kannevstein, M., Occupational exposure
and {t¢s relation to type of lung cancer., U.5.
Atosic Bnergy Coamission Symposium Series, %o, 21:
motphology of experisental respiratory
carcinogenesis; P. Nettesheiw, M. G, Aanna, J.¥.
Deatherage. (Bditors}. Atomlc Pnergy Cosmission,
DPivision of Technical Informatlon, Springfielq,
virginia, U.S.A., pp. 105-120 {(1970).

Morphologic studies of occupational lung cancer
demonstrate the existence of two_ forms:
mesothellioma, which is rare and specifically induced
by ashestos; and pulmonary carcinosa, which is
frequent and induced by a variety of substances.
The r¢le of co-carcinogenesis in the etiology of
pulwonary cancer is briefly discussed.
Ppidemiologic information and similarities of
histologic pattern to that of tobacco cancet
indicate that cigarette smoke may be a
co-carcinogenic factor in occupational lung cancer.

CO~CARCINOGEN; SH&KIHG: MESOTHELIOMA:; ASBESTOS,
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Cralley, L.J., Dast sampling instrn-ents and dust
standards {n the United States of America for
ashestos,, Preamoceniosis: Proceedings of the
International Conference (Johannesburg, 196N . H.A.
Shapiro (Pditor). Oxford University Press, Wew
York., po. 1W0-12 {1970).°

wevised threshold limit values for ajrborne asbhestos
dust were established by the American Conference oFf
Govermental Industrial Hygiemists-in 1968 as a time
weighted average fiber count limit of 12 fiters per
ml for lengths greater than 5 microns or 2 willion
particles per cubic foot for total particulates.
Thege standards shoold reduce the risk of
occupational disease in asbestos workers. The
standards also require air sasple collection with
menbrane filters and the use of counting procedures
vhich employ phase contrast illusination at 230x
magni fication.

STANDARDS; ASBESTOS! OCCUPATYONAL EYPOSURE;
ERYIRONMENTAL SAMPLING

-

<2a8y ) . -
Dacre, J.C.; Tabershaw, I.R., Thioccyanate in saliva
and spatum: relatlonship to smoking and industrial
erposures,, Arch. En¥iron. HMealth, 21: B7-89 (1570}.

Saliva and "sputem™ samples collected from asbestos
and pesticide vorkers and from normal persons, both
saokers and nonswokere, shoved approximate
thiscyanate. levels (micrograms per millititery as
follows: asbestos vorkers, 32.0 (nonssokers), 185.8
{swokers) ; pesticide workers, 38,8 (non smokers),
133.5 f{swokers). True sputus vas obtained by .
bronchoscopy from smckers and nonsmokers and was
shown te be free of thiocyanate. The higher level
of thiecranate in the saliva of smokers {8 due %o
the presence of cyanlde comwpounds in tobacco and
sethyl cyanide and other nitriles in tobacco ssoke.
Cyanlde 12 converted to thiocyanate by entymes in
the galiva.

ASBESTOS; HUMAN; OCCUPATIONAL EXPOSURE; SHOKING
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Dalguen, P.; Binz, I.; Dabbert, A.P., Pleural
rlaques, ashestosis and exposure to asbestos: an
epidesiological study from the Hamburg area.,
Pnenmonologie, 183:  23-47 (197)).

A study in Pamburg, Germany revealed that exposunre
to asbestos was the »ain cause of pleural plaques;
plague formation depended on the latency pericd from
the time of first exposuare and ‘on the initial dose
of inhaled ashestogs. The latency period was 40.2
vears for pleural plagues, 36.1 years for ashestosis
vith plaques, and 27.1 for asbestosis withont
plagues. Tha degree of asbestos fibrosis was
influenced by duration of exposure. Pleural plagues
and mesotheliomsas could co-exist with and wlthout
fibrosis and apparently were caused by similar dust
cond itions.

ASBESTOS; ASRRSTOSIS; PLEURAL PLAQUES; OCCOPATIONML
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<250> .

Davis, J.M.G., Purther observaticns on the
ultrastrocture and cheelstry of the formation of
agsbestos hodies., Exp. Mol. Pathol., 13: J46-358
(1970) .

Chrysotile- dust injected intrapleurally into guinea
rigs (25 mg), rats (25 mq), and mice (V0 mq)
produoced latge intrapleural granulomas. Examinatlon
of these granulomas disclosed additional infersation
about ashestos body formation. Macrophages and
giant cells secrete acid mucopolysaccharide which is
adsorbed by ashestos fibers, forwing a thick coat;
the coatino subsequently becomes impregqnated with
ferruginous granules from the surrounding cytoplasm.
Althougqh smucopolysaccharide is actively secreted in
young qranulomas, free dust fiders are not coated;
this occurs only when & fiher is partially .
strrounded by a single macrophage or by partially
fused macrophages doring giant cell formation. Once
cell fusion s complete, the asbestos body is
completely intracellular, and mucopolysaccharide
secretion ceases, Giant cells readily form and
surround dust €fibers in guinea pigs, and less
readily in mice. Since few giant cells form in mat
qranulomas, dust fibers can not be surrounded, sa
that ashestos bodies do not form. Thus, species
differences in the abllity to produce asbestos
bodies may be due to differing cell behavior in
ashestos granulomas.

ASBPSTOS BODYES; ASBESTOS; CR!!U!OH!: MACROPRAGE;
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<251 . K
navis, J.NM.G,, The long ters fibrogenic effects of
chrysotile and crocidolite ashestos dust.injected
into the pleural cavity of experisental animals.,
Arit. J. EBxp, Pathol., S51: 617~-627 (1970!.

o

Chrysotile and crocidolite dusts injected
intraplenrally produced large granulomas in nice,
rats, -and guinea pigs; hovever, histologjcal
patterns of the lesions varied. In 41l cases,
granulomas vere eventually replaced by fibretic
tissue. PBlectron sicroscople evidence indicates
that pleural ogranulomas induced by asbestos dust
constitute the same tissue response and cell types
involved in lung tissue reaction to asbestos.
Individual macrophages, glant cells, and fibroblagts
are identi{cal, structurally and hehaviorally, to
those in lung granulomas.
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pavis, J.M.G.; Gross, P.; DeTreville, R.T.P.,
Ferruginous bodies in guinea pigs., Arch. Pathol.,
A9: 3E8-373 (1970).

Intraplearal injection of glassfibers, ceramlc
aluminum silicate, silicon carbide and elastin
induced the formation of large granulomsas in guinea
plgs. Electron microscopic examination showed that
ferrnginous bodles prodeced by glass and alusinus
silicate were sisilar, in all respects, to asbestos
bodies produced by the intrapleural infection of
chrysotile, Perraginous bodies were intracelluolar
and useally 1n glant cells; the hody coat contafined
dense grannles {probably ferretin) which usoally
vere deposited in a single laver. 1In many cases the
bodies were separated from the giant cell cytoplass
by a dixtinct membrane, which was not ‘present in
older trodies.

FERROGINOUS BODIRS; GUINEA PTG; ASBESTOS BODIES
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nixon, J.R.; Lowe, D.B.; Richards, D.F.; Cralley,
L.Jd.; Stokinger, H.E., The Role of trace metals in
chemical carcinogenesis., Cancer Res.; 30:
1068-1078 {1970} .

Trace amounts of metals can inhibit or stimulate the
activity of henzpyrene (RP} hydroxylase in the
microsomal fraction of rat lung homogenates., lLow
concentrations of copper, magnesianm, iron (ferrous),
zinc, nickel and cobalt stimulated BP hydroxylase;
higher concentratjons of these metals depressed the
enzyne activity. Berryliom, ferric irom, and
chromium exerted no effect. ¥Wowever, the trace
metals extracted from chrysotile (nickel, cobalt,
chromium and manganese) reduced enzyme activity by
73%. Since unwetabolized BP in lung tissye is
carcinogentc, trace metal inactivation of the BP
hydroxylase enzyse slows BP metabolism and increases
the carcinogenic risk. These results support the
hypothesis that ashestos-related cancer actually may
be irduced br assoclated trace astals that interfere
with Bp daetoxification. .

TRACE METALS; ASBESTOS; BIDCHBHICAL EPFRECTS ;
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Doll, R.S5., Practical steps tovards the prevention
of bronchial carcinoma., Scot. Med. J., 15: 433-4u7
{1970y .

Bronchial carcinoma causes the death of one cut of
12 ‘wen in this country. Agents capable of induecing
bronchial carcinoma- particles of chrome and. nickel
ore, wustard gas, arsenic, asbestos, coal tar,
ionizing radfations (radon, x~ravs), and cigarette
smoke - are reviewed. Bronchial carcinosa ig no.more
preventable in the full sense of the wvord thkan any
other type of cancer; however, {t is possihble to
rednce the risk of developing the disease,
Preventive methods and the possible interaction of
agents are discussed.

ASBESTOS: CARCTINOMA: CANCER; HUMAN; TRACE METALS:
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DuToit, R.S5.J., Dust {n South African asbtestos mines
and fiberizing plants., Pneumocomniesis: Proceedinags
of the Internaticnal Conference {Johanmesbarg,
1969). A.h. Shapiro (Pditor). Oxford University
Press, Wew York., 1969: 13=-1T7 {(1570).

Onderjround and surface Jdust surveys made in South
AMfrican ashestos mines and flbertzing plants at
various intervals during a 24-year period

(1940~ 1966% show that dust concentrations of
chrysotile and amsphihole ashestos were excessively
high before 1967, particularly due to increased
production rates after 1963, Between 1964 and 1966
thermal precipitator samples representing 14,500
persons exposed ¢o amphibole dust produced a mean
count of E60-2000 particles per c¢ubic c¢m {ppcc) per
nine, and a total mean of 360 particles and fibers
pcc. During 1968 to 1969, B4 samples taken from 90%
of the exposed persons produced a mean count of 237
fibers plus particles/cc with a pean range per mine
of 72-320. Thirty-four thereal preclpitator sasples
representing 1500 persons exposed to chrysotile dust
averaged 750 fibers vlus particles/cc and a mean
range per pine of 120-2000 during 1964-1966;
precipitator sanples from 55% of exposed persons
fron 1968-1969 averaged 370 fibers plues particles/cc
with & rande per mine of 97-500 fibers plus
particles/cc.

ASBESTOS MINING; OCCUPATIOWAL EXPCSHRE; DUST
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Pl-Sevefy, A.7,: Avad, S.:; Abdel-Salam, M.S., Chest
syaptomatology in an ®gyptian ceaent-ashestos pipe
factory., J. Pgypt. Fed, Assoc., 53r B4-92 (1970).

Clinjical, radiological, and sputux examinations were
perforned on 147 workers from a plant that
manufacture? asbestos-concrete pipes. The high
incidence of respiratory abnorsalities was
attributed to high dust exposure in the plant.
Rinety~six (2R%¥) showed positive physical slans, 207
{60%} had cough, 163 {47%} had cough and phlegwm, 130
{39%%y had wheeze, 237 (6B%) had dyspnea; 11 {3%) had
finger clubbing and 226 {£5%) showed positive
radiologiological resylts. The number of dliseased
vorkers increased proportionally with the duration
of exposure.
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Fletcher, D.P.: Edge, J.R., The early radiolegical
changes in pulaonary and pleural asbestosis., Clin.
Radiol., 217 355-36% (1970Y,

A radiological study of 488 men with signs of
asbestosis acquired in shipyards and engineering
workshops at Barrov-in-Purness was conducted to
detersine the earliest diagnosable lesfons. PResplts
indicate that puolwonary fibrosis iz an early sign of
asbestosis in heavily exposed men, but is Aifficult
to diaqnose because early changes merely are
exagerations of norsal lung markings; diffuse
pleural thickening is » non-gpecific sign attrihuted
to asbestosis only by excluding cther diseases.
Although pleural calcification Is the most striking
and characteristic lesion in asbestosis, 1t usually
regquires at least 20 years to develop. The earliest
appearance of fibrous plenral plagues can be
detected by careful radiclogic study, and is
diagnostically reliable in the early detection of
asbestos-related disease.

ASBESTOSYS; PIBROSIS; PLEURA; PLECRAL CALCTFICATION;

CARCIFOHA; FESOTHELIOMA; ROUMAN; ASBESTCS:
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<258>

Gelfand, %.; Morton, S.h., Ashestosis in Rhodesia.-
Pneunoconiosis: Proceedings of the Interpational
Conference (Johanhesburg, 1969). WH.A. Shapire
(Pditor). Oxford University Press, Wew York., pp.
204-208 (1970y,

out of 97 pneumcconiosis cases attributed to
occupational exposure in Rhodesian chrysotile mines
from 1963-1967, 39 cases were dlagnosed as
ashestosig; 48 shoved radiological evidence of
tuberculosis, with or without asbestosis.
Ashestosis lesions appeared mainly in the middle and
lover parts of the lung, whereas tuberculin lesions
develcoped in upper lung areas. In tuberculosis
patients, the disease became manifest hefore 16.%
years of esployment. Ashestosisz developed after a
longer dnration of exposure. Radiolegical tests
showed the frequent presence of nodules and groupd
qlass appearance of the lung tissue, but these wvere
rot specific for asbestosis. Taphysema occurred in
2 ashestotic patients, The "shaggy heart®
appeatance was found inp only 2 cases, and pleural
thickening with or without calcification, occurred
in 4 cases., No lung cancer or plearal sesothelioma
vas observed. The standard permissible dust levels
in Rhodesian mines is a maxisum of 300 particlessec,
including particles no longer than 5 micreons and
fibers no lenger than 0C eicrons.
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<259>

Gerher, M.A., Ashestosls and neoplastic disorders of
the hematopoietic system., Raer. J. Clin. Pathol.,
53: 204-208 (1970}.

Autopsy findings in 35 asbestosis cases revealed the
association of five cases with tamors of the
henatopoietic system. The incidence of this
asgociation {s significantly higher than the overall
incidence of such disorders in the corresponding age
group of patients without asbestosis,

HFMATOPOIRTIC EFFBCTS: ASBESTOSIS; TUMOR; ASBESTOS;
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Gilson, J.C., Asbestos health hazards (recent
cobservations in the United Xingdom) .,
Pneuynoconiozis: Proceedings of the Intermational
Conference {Johannesburg, 1969). H.A. Shapiro
(Bditor). oxford University Press, Wew York., pp.
173-176 {1970},

This interis teport describes current progress in
data collection efforts concerning the incidence of
asbestos-related diseases in the Dnited Xingdom,
Since 1966, mesothelioma of the pleura or peritoneas
has heen recognized as a prescribed Industrial
Digease. The Reglster of Mesotheliomas, established
in accordance with the Intermational Onion Against
Cancer, recorded an increase in the cummulative
total of mesothelioma cases from & in 1962 to 550 by
1968. & 10X sample of 1508 ashestos workers in
Devonport Dockyard revealed a 4.5% incidence of
pulmonary changes related to asbestos exposure; in
908t cases the gffects were limited to plenral
thickening, A study of 3,860 chest clinic patients
certifiet 187 cases of pleural thickening; among 113
of these, 22 had histories of occupational exposure,

MESOTHELTOMA; ASBBSTOS; ASBESTOSIS; SHIPYARDS: HUMAN
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Godwin, M.C.: Jagatic, J., Asbestos and
mesotheliomas., Environ. Ras., 3: 391-B1f (1970},

An intensive poxtmortes study was conducted on 7
sesothelioma patients with puleonary asbestas
bodies. The common occurrence of asbestos hodies,
fragments, particles and dust in the hilar node,
mnediastinal node, pleural lymphatlcs, spleen,
abdomen, and intestinal mucosa indicates that
asbestos is transported in macrophages through
lyaphatic channels and blood, and is widely
distributed in the body. Ashestos is irritating,
pechanically and chemically, causing fibrosis and
malignancy. This may be due to the effects of jron
comspounids, such as hewmosiderin or ferretin, in the
asbestos body coating.

PLEURR; PERITONEUM; ®ESOTHELTOMA: ASBESTOS; ASBESTOS
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<262>

Gross, P.; DeTreville, R.T.P,, Problems in the
pathology of asbestosis., Pneusoconiosis:
proceedings of the International Conference
{Johannesburg, 1969y, H.A. Shapire (Fditon).
axford Oniversity "ress, New York., pp. 126-132
(1970} .

The anthotrs examine the various theories concerning
the pathogenesis of asbestos. The authors also
describe feeding experiments in which rats were fed
5% ashestos by weight of food. After 21 months,
asbestos-fed animals were not significantly
different in weight thanp control animals fed on sane
diet without asbestos, They question previous
results whiceh report transportation of fibers within
the body. Synthetic chrysolite evokes a reaction
analagous to that of a biologically inert dast.
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Gross, P.; DeTreville, R.T.P.; Cralley, L.J.,
Studies on the cacveinogenic effects of asbestos
dust., Prneamoconiosis: Proceedings of the
International conference (Johannesburg, 1969y, H.a,
Shapire, {("diter}. oOxford Oniversity Press, Wew
York,, pp. 220-220 {1970}.

Lang cancer developed in 25 (35%) of 72 rats that
survived 16 months of chrysotile exposure for 6 hrs
a day, 5 days a week, at concentrations of
approximately 86 mg per cubic meter. Adenocarcinomas
(71%y, sguamous cell carcinomas {14} and
Fibrosarcomas ([2%5%) were the tumor types found.

Ltung cancer did not develop in hamsters and guinea
pigs exposed simultanreously, Prior to dust
exposure, 3t out of 72 rats had received
intratracheal applications of 5% sodius hydroxide to
iupede the lung clearance of dust; lung cancer
incidence was significantly higher in this group
{88%) than in the remaining 41 rats (26%),
Intratracheal indection of an additional 64 rats
regulted in the survival of 19 of which 3 (16%)
developed cancer.

®AT; GOIWEMR PIGY RAMSTER: ASBESTOS; LUNG; CANCER;
TOMOR; IWAALATION; CHRYSOTILE

C2R0>

Rarington, J.5.; Bey, B.: King, P.C.: Richardson,
B.D., The synthesls of collagen.by newborn hasster
fibhroblasts., Pneusoconlosis: Proceedings of the
International Conference {Johapnesbarg, 1969). 8.1,
Shapiro (Editor)}. Oxford University Press, Wew
tork., pp. 135-13T7 {1970),

378

Prelisminary evidence from in vitro studies with
hauster fibrohlasts indicates that collagen
production increases when supernatant solutions from
gquart2-treated macrophages were added to
fibroblagts. Tt is felt that this experimental
approach may prove valuable in farther studies of
the fibrogenlc effects of asbestos in the luag,

HAMSTER; PIBROBLAST; COLLAGEN; ASRESTOS; MACROBHAGE

C2A5>

Aellexr, R.".; Janower, M.L.; Weber, A.L,, The
radiological manifestations of malignant plearal
sesothelioma., Amer. J. Roentgenol. Radians Ther,
¥ucl. Med., 108¢1): 53-59 {1970y .

Pleural mesothelioma occurs frequently encugh to be
considered in the differential dlagnosis of chest
tumors. <Correct diagnosis is difficelt to
establish, and often i35 deterained by needle hiopsy
or open thoracotomy. A history of asbestos exposure
should be suspect. The significant radlologic signs
are (1) pleural effusion, {?) irregular, noduduelar,
pleural thickening, and (3} mass lesions fregquently
located in the periphery of the lung. Treatment
consists of surgery and/or radiation treatment, but
prognosis is poor.

MPSOTRELTOMR; TUMOR: KSBRSTOS; OCCOPATIONAL
PXPOSORE; DIAGRQSIS; TREATHENT; PLEORA; AUMAW

<266y
Aitchcock, H.T., Mesothelioma of the pleura., Irish
J. med. sei., 3{10y: #53=-u55 {1970}.

Pleural mesothelioma has been Aiagnosed much more
frequently in the last ten years than previoesly;
post tumors have occurred in U0-60 vear old wales
with a history of asbestes exposure. Basically,
ashestoy exposure must he lona fat least 9 or 19
years) and the fiber size must be small enough to he
respirable for mesotheliomas to occur and even then
it cccurs only rarely. Cigaretts smoking also may
he required. Three case histories of pleunral
resothaliomas were reported, none of which had any
known ashestos exposure. Radiotherapy is the hest
treatment for pleural mesothelioma at present but at
best merely delays the fatal outcome.

ASBESTOS; CANCER; MESOTHELTIOMA; X-RAT; DIAGNOSIS:
TREATMENT

<267

Horai, %.; Kaneda, M.; Michizawa, T.; Fasahara, S.;
Sugimoto, T.; Okuyama, T., h radicautogqraphic study
on the incorporation of S35-methionine and
H3-glycine in the experimental silicopneumoconiosis
and ashestospnenmoconiosis., kcta Histochen,
Cytoches., 3(B); 197-198 (1970,

S1licosis or asbestosis vas lnduced in rats by
pertracheal infusion ¢f free silica or blue ashestos
suspension, After 2,4,8 or 16 weeks S35-methionine
or HI-glycine was injected intraperitoneally. One
hour following injection animals vere sacrificed and
tadioautograes obtained of lung tissue,
S3S-methionine vas found in the extracellular space
around nodules of the lungs with somewhat less
nptake in the case of silicosis. f3-glyclne was
taken up to a small extent 2 veeks after infusion
and then uptake increased. More A3-glycine was
taken up in lungs with ashestogis than with
silicasls.

ASERRESTOS; ASBESTNSIS; SILICOSIS; RAT
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Kanazawa, K,; Birbeck, M.S.C.; Carter, R.L.; foe,
P.J.C., Migration of asbestos Eitres from
subcutaneous injection sltes in pice., Brit. J.
Cancer, 24{1y: 96=106¢ (1970y.

Polloving the subcutaneous infection of female unlice
{95 CBA/Lac) vith crocidolite in saline soletion,
examination of lymphoid and non-lyaphold tissues
showed some migration of the fibers from the site of
injection. Tke lymphatic vessels provided the
principal route of dissemination; in lymphoid
tissuye, ashestos accumulated mainly in arxillary
nodes, and to a lesser extent in the ingulnal,
pediastinal and sesenteric nodes. Generally, the
fibers were enclosed in macrophage phagosomes,
although long fibers remained extracellelar. R
snall nhuamber of fibers reached liver, kidneys, and
brain, suggesting that some migratieon occurs through
the blood stream. The most accurate, teliable
method nsed in the study to identify ashestos in
tissues {other than the lungs) consisted of
haemcotoxylin and eosin staining coabined with
microincineration.

ASBESTOS; CROTIDOLITE: MOUSE; WESOTHELIONXL; TISSOE
DISTRIBUTION; PLEURAL PLAQUES

€269>

Kellermeyer, P.W.; Warren, K.5., The role of
chenical mediaztors in the inflamamatory response
induced by foreign bodies:; comparison with the
schistosome eqq granuloma., J. Exp. Med., 131:
2v=-38 (1970y .

Granalomas are inflammatory reactions classified as
Infectious thvypersensitivity) or foreign body types.
Tnlike the infectious reaction, foreign body
response develops rapidly, is rarely accelerated by
tepeated exposure, and 1= a non-immunological
reaction induced by the acdtivaticn of chesical
mediators of inflamation, while all foreign
substances penduce {nflamatlion response, the
severlty of the reaction depends on the surface
charactetristics, chenmical coaposition and particle
gize of the substance. Ashestos (magnesiusm
silicate) particles {nduce significant foreign hody
Tesponse in lung tissue.

ASBESTOS; GRARULOMA; LONRG

<270

Eivilaoto, R,, Asbestosis: aspects of its
radiological features., Pneumoconiosis: Proceedings
of the International Conterence ‘{Johanpesharg,
1969y, H.&. Shapivo (Bditory. Oxford Uniwversity
Press, Wew York., pp. 253=-255 (1970).

Chest x-ray filas for anthophyllite alning workers
revealed 180 radiologically normal results and 230
vith pleural and/or pulmonary pathclogy. Purther
analysis of the 230 showed 56-cases of pleural
changes without pulmonary pathology, t16 cases of
pleural and pulmonary pathology, and 58 cases of
valaonary pathology without pleural changes.

ASBESTOS; ASPEPSTOSIS; CARCINOMA; CANCER;
ANTHOPAYLLITE:; OCCOPATIORAL EXPOSURE; ASBRSTOS
MINTRG; X-FAY:; HUMAW

271>

Kiviluoto, R,; Meursan, L.O., Results of asbestos
exrposure in Pinland,, Pnewmoconjiosis: Proceedings
of the Internatiornal Conference (Johannesharg,
196%9). HA.,A. Shapiro (Editor). Oxford OUniveraity
Press, New York., pp. 190-1971 (1970).

The mortality apidemnioloqy of anthophyllite ashestas
uiners vas folliowed in Pinland from 1936-1967; the
study included more than 1000 people who were
exposed for durations ranging frow 3 months to more
than 20 yvears. Causes of death for 33 cases with
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exposure longer than 10 years wvere carcinoma of the
lung (B}, gastrointestinal carcinoma {2V, ashestosis
and cor pulmonale (%), asbestosis (2),.cardiac (Y,
cerebral (4), and others {(4). The maln hazards of
exposure to other asbestos dusts are pulaonary
asbestosis, lung cancer, and pleural or peritoneal
mesothelicma.

ASBESTOS; ANTHOPHYLLTTE; ASBRSTOSIS; LORG?:
OCCUPATIONAL EXPOSURE; CANCER; PLEURA; PPRITONBUM;
CARCIKONA; CANCER MORTALITY; MRSOTRELTOMA;
GASTROINTESTINAL; ASBESTOS NINIWG: BUMKR

2T

Kleinfeld, M.J., Tndustrial pulmonary disease:
clinical and experimental observations., Trans. W.Y,
hcad Sci., 32(My: 107=26 1970y,

A variety of industrial substances, including .
asbestos, are potential agents of occupational
pulmonary disease. Asbestosis is a pnenmoconiosis
characterized by fibrosis, pleural thickening and/or
pleural calcification, reduced paulmonary function,
and symptoms of dysprea and cough. Raphysena,
bronchitis and lung carcinoma are associated with
ashestosisg.

RESPTIRATNRY DISEASE; ASBESTNS; CARCTIWOMA; FIBROSIS;
BRORCHITIS; RMPRYSENA; OCCUPATIONAL EXPOSORE

<27 3> .
Kogan, P.M.; Svirskii, E.L.; Pochashev, P.8,, Data
for hyglenic evaluation of asbestos containing
"asbozurite® and "sovelite" duwsts., Hyg. Sanit,,
35(t-2): 339-383 (1970) .

Asbozurite and sovelite ate widely used
thermo-insulating materials contalning 15% asbestos.
Clinfical examinations of 158 factory workers

exposed to these materials for wore than 6 years
revealed only 9 cases of pneumnconiosis; these
warkers had been axposed for 13-22 vears.
Intratracheal administration of 50 mg.asbozurite in
0.5 mg physielogical saline to rats produced lung
nodules after 3 months; the nodules were surrounded
by collagen fibers and resembled an early stage of
silicosis. 5% m»g sovelite dust prodeuced hyperplasia
of lymphoid apparatus, desquasation of bronchial
epithelinm moederate sclerosis around the bronchii,
but no fihrosis., The dusts of bozurite and sovelite
are less fibrogenic than dusts of chrysotile
asbestos due in part to their lov asbestos content.
Asbozurite is more fibrogenic than sovelite. Based
on €linical and experimental evidence, the proposed
saximus permissible concentrations of asbozurite and
savelite in factery air are 5 ag/ce a and 8 mg/cu u.
The evaluation of hazards from asbestos-containing
materials should not bhe made solely on the bagis of
the asbestos content.

ASBESTCS; RAT; OCCOPATIONRL EXPOSORE; HUMAW
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Kuyper, L.N., Dust problews in the mining, milling
and packaging of asbestos., Pneumoconiosis:
Proceedings of the International Conference
(Johanneshurg, 1969). H.A. Shapiro (Editor).

oxford tniversity Press, ¥ew York., pp. 82-49 (1970).

A reviev of occupational hazards of dust in asbestos
industries emphasizes the need for improved methods
in the following aspects of milling: hand-sorting
of ashestos ores: extraction of filbers from ores;
dust filtering wethods in work areas; disposal of
mill taflings in the environment; packaging
procedures and materials.

ASPEITOS; ASBESTOS MIMTNWG; CHRYSOTILE; AMPHIBOLE:
CCCUPATIONAL BXPOSURE: HUMAN: MESOTHELIONA
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Langer, A.%., Electron microprobe analysis.,
Laboratory Diagnosis of Diseases Caused by Toxlc
Agents. PF.¥, Sunderman and *.¥, Sondersan, Jr.,
(Pditors). Warren H. Green, Ync., St. Lonis,
®issouri, 0.5.%., pp. 126-136 (1970}).

Preliminary results indicate that the electron
sicroprobe may be used to {dentify and characterize
asbestos fihers and bodies in human lung tissue. It
enables ahalysis of saterial in the area of large
particltes to galn information concerning biological
interaction. Prom this technique it is possible to
establish presence of speclfic ashestifora materials
for long periods after exposure.

CHRYSOTILE; AMOSITE; ANTHOPAYLLITE; TREMQLITE:
CROCIDOLITE; ANALYSTS; LUWG
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Langer, A.M.; Bubin, T.; Selikoff, I.J., Electren
microprobe analysis of asbestos todies.,
Pnenmoconiosis: Proceedings of the International
Conference (Johannesburg, 1969). H.A. Shapiro
{(Editory. Oxford University Press, New York., pp.
57-69 {1970y .

Electron microprohe analysis is a valuable technique
for 1dentifying all types of ashestos flbers 1in
ashestos bodies, Tt combines the use of scanning
electron mlcroscopy and x-ray spectrometry to detect
x-ray enissions vhich reflect the characteristic
bulk Pe-My=-Si-Wa-Ca content of each asbestos type.
The sethod provided unequivocable identification of
amasite asbestosg cores in ashestos bodias from
workers exposed to amosite. The data show that
amosite fibers remained cheamically unaltered and
intact after at least 10 yvears of residence in the
lang. The most accurate analyses were obtained for
expogsed fibers and thin-coated linear bodies which
produced characteristic awosite ewissions.
curvilinear and thick-coated bodies yielded high Fe
ealssion values which obscured the chemistry of the
fiber core. The analysis of chrysotile bodies from
the lungs of chrysotile workers was sore difficult
because of changes in fiber chemistry (depletion of
sagnesium and addition of iromd which probably
resylt from bliochemical interactions in the lang,
and the tendency of chrysotile to split into fine
fibrils not visihle by optical microscopy. The most
accurate detection was sade with thin bodies having
little or no coating.

ASBESTOS; CHRYSOTTLE; AMOSITE; ANALYSIS; ASRESTOS
BODYES; X-RAY; HOMAW

277>

Litterst, C.L.; lichtenstein, B.P., Toxicity of Hela
cell grovth mediom after passage through asbestos
ftlters., Lab. Pract., 19: 1221-1223 (1970).

Aela cell monolayers grown in culture normally
replicate vithin 28 houtrs.” When qrown in medium
that had been filtered through an asbestos pad
(0.10} in a Seitz apparatus the replication time was
significantly lnecreased.

ASBESTOS; CRLL CULTORE; CYTOTOXICITY

£278>

Mackenzie, P.A.P.; Harries, P.G., Changing attitudes
to the diagnosis of ashestos disease., J. Roy. Nav.
Ned. Serv., S56¢ 116-123 (1970},

Plenral abnormalities have heen foand in sany
dockyard workers in Plymouth, England. These
inclode fibrosis, hyaline plaques, diffuse pleural
thickening, 1linear plearal thickening, plearal
calcification, effusion, and plearal messtheliowa.
Yoong men with about 15 years exposure to asbestos
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have the most extensive pleural reactions sometimes
accoupanied by effusion. A wodified radiological
technigue to detect pleural abnormalities is
descrited. The progress of the pleural changes will
be followed over a period of years.

ASBESTOS; SHIPYARDS; CANRCER; FIRROSYS; MESOTHELIOMA:
OCCOPATIONAL BXPOSURE; PLEURAL CALCIPICATION:
PLEURRL AYALINOSIS
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McDonald, A.D.; Harper, R.; Bl Attar, O.A.;
AcDonald, J.C., Epidemiology of primary malignant
mesothelial tumors in canada., Cancer, 2f: 914-919
{1970y .

The incidence of fatal malignant mesothelial tumors
vas approximately 1 per million per yeatr between
1959 and 1968 in Canada, with a total of 165 c¢ases.
An aseociation with definite or probable
occupational exposure to asbestos was clearly
demonstrated in only 20% of the male cases and 1 of
the femala cases; the occupations associated most
frequently with these cases involved textile
manufacture, jinstallation of brake linings, and
insulating, rather than eining or milling. VNo
association was found with residential exposure in
asbestos aining areas.

MESOTHELIONA; ASBESTOS; OCCUPATIONAL EXPOSUR®; HOMAW

<2B0>

McEven, J.: Pinlayson, A.: Balr, A.; Gibson, A.R. M.,
resothelioma in Scotland., Brit. sed. J., 8(5735):
5T15-578 {1970}, !

In a retrospective study of the incidence of
mesothelioma in Scotland from 1950-1967, BO cases
were traced froam patholegy reports and blopsy
material of malignant peritoneal and pleural tumors.
Occupational and residential patterns were

recorded, as well as the degree of ashestos
exposure, MNore than twice as many mesothelioma
cases reported residential and occupational exposure
to asbestos than 4id not. Asbestos exposure usually
originated in the shipboilding industry.

ASRESTOS; MESOTHELTOMA; PLEURA; PERITOREURM:
SHIPYARDS; OCCOPATIONAL EXPOSORR; NON-OCCUPATIONRL
FEXPOSTURR; CANCER; HUMANW
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ncHulty, J.C., Asbestos exposure in Australia.,
Pneumoconiosis: Proceedings of the Tnternational
Conference (Johannesburg, 1969Y, H.A. Shapiro
{PAitor). Oxford University Press, Wew York., pp.
201-203 ¢1970Y.

Betwaen 1958 and 1967, 103 ashestos workers from a
crocidolite wining area in Rustralia deveéloped
pneamcconiosis. The length of exposure bhefore the
develcpment of disease was 1-18 years for mil}
vorkers and 3-1'2 years for anderground workers.
5ilicoais was prevalent in siners, vwhile ashestosis
with massive lang fibrosis, asbestos bodies, finger
clubbing and basal crepitations was more commorn in
will workers, although bhoth diseases occorred in
each grtoup. WNo pleural plagues were observed; 6
workers developed hilateral pleural effusiomns. The
incidence of death and disability related to
occupational pneumoconiosis and cancer was higher 1n
mill workers than in siners.

ASBESTOS MINING; ASBESTOSIS; LUNG; CARCINOMAG;

PLEURAL PLAQUES; OCCUPATIONAL BIPOSURE; RUMAN:
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Meurman, L.0.:; Rorwia, W.; Isomaki, ®.; Sutinmen, S.,
Asbestos bodies in the lungs of a series of Pinnigh
lung cancer patlents.,, Pnewmoconiosis: Proceedings
of the International Conference ({Johanneshurg,
1969). H.2. Shapiro {Rdltory. Oxford Unlversity
Press, Rev York., pp. A0R-807 (1970).

The mean age of S0 lung cancer cases and their
control pairs was 63 years. There were 3% men and &
wosen in each group, Asbestos bodies were found in
the lungs of 6O (B0%X) lung cancer patients and

32 (6u4%) of the control group. Statistical analyses
showed na significant association heteeen the
statistical analyses showed ne occurrence of
asbestos bodies in the lungs and cancer of the lung.

ASBESTQS ASBESTOﬁIS; LONG; CAWCER: SMOKING:
ASBESTOS BODIFS; AUMAN

<2831> i

foreschi, R.; Farina, G.; Cardani, A., Pleural
calcifications in asbestosis and in tubercylosis:
eleaents of differential diagnosis., Wed. lavoro,
61(3y: T81-153 {1970y, -
Clinical observations at the University of Nilan
revealed that the incidence of pleural calcification
wag 1.01% in 83 subiects with tubkerculosis, and
19,2% in 43 patients with ashestosis. 1In asbestotic
patients with pleural calcification, the duration of
expostre to ashestos and the latent period froa
initial exposure to the development of calcification
vas at least 15 years, Most ashestotic
calcifications were bilateral, multiple, diffuse,
saall, homogenous structures with distinct, sinuous
outlipes, Tubercular pleural calcifications vere
monolateral, localized to the costal pleara, large
with granular structure, markedly opague and
irregular in oatline.

ASRESTOSIS; HWOMAN; PLRORAL CARLCIFICATION; DIAGNOSIS

<288>

Morgan, h.: Rolaes, L., Weutron activation

techniques in investigations of the cosposition and
blielogical effects of ashestos., Pneamoconiosis:
Proceedings of the International Conference
{Johanneshurg, 1969y, %H.X, Shapiro fBEditor).

oxford Oniversity Press, Yew York., pp. 52-55 (1970Y.

Regtron activation techniques car be applied
effectively in both IM YITRC and IW YIVD
investigations of the compos{tion and bioclogical
affects of ashestos. During the irradiation of
asbhestos vith neutrons, most of the constituents
bacome tadiocactive; the uza of high resolution
y-gpectrosetry enables accurate, sensitive
detersination of each radloactive constitoent,
stydies of constituent solubility, and studies of
lapng clearance following intratracheal

adwini stration of ashestos,.

ASBESTOS; ANALYSIS; AMOSITE; CROCIDOLITE:
CHRYSOTTILES TRACE WETALS; CHEMICAL COMPOSITION

<285>

Neyhouse, H.L., The mortality of asbestos factory
workers., Pnreumoconiosis: Proceedings of the
Tnternational conference (Johannesburg, 1969}, H.A.
Shapiro (®ditor). Oxford University Press, Wew
York., pp. 1598-188 (1970).

A cohort study of asbestos workers in a London

factory shovwed that an excess of ohserved over
expected deaths Aid not occur antll at least 1§
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yeargs had elapsed gince initial asbestos exposure.
Ak statiztically significant excesa of deaths from
plearal and peritoneal mesothelioma and carcinoma
was ohserved among mortalities occurring betveen
1913 and 1968,

WESOTHPLIOMA; ASBESTOS; ASBESTOSIS: HUMAN:
OCCOPATIONAL BXPOSURE; CANCER; TOUMOR; PLEURA;
PERITOREDH
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Park, J.P.: FRoward, B.B,; Stuart, B.0.; ¥ehner, A.:
billey, J1.¥,, Cocarclnagenic studies in pulmonary
carcinogenesis., Morphology of Experimental
Respiratory Carcinogenesis, USAEC Symposium Series,
¥o. 21, 0U.5, htomic Energy Commission, Division of
Technlcal Informatian, Springfield, ¥Yirgiafa., pp.
417-436 (19700,

¢urrent studies concerning the infnction of
pulmonary neodplasia are invest ting the
co~carcinogenicity of cigarette sapke and industrial
ailr pollutants such as asbestog in hamsters.

CARCINOMA; CANCER; AAMSTER; NEOPLASTA:
CO-CARCINOGGEN: ASBESTOS; ENFTIRONMENTAL
CONTANINATION: SHOKIFG

<2B7T> .

Penman, H.G.:; Thomson, K.J., Pulmenary ashestos {n
Dunedin, Wew Zealand, assessed by two methods.,
Pathology, 2¢%: 175-162 (1970).

A search for asbestos bodies was made in lung tissne
fros 100 antopsies in Dunedin, Wew Zealand, a town
without heavy industry. Only 3% gave positive
results when sections (30u) fros the basal part of
the lung wvere examined by optical microscopy;
hovever, following KCOR digestion of 1 cubic c¢m
tissme blocks,. 85% of the first S0 cases were
positive for asbestos bodies. One sobject of the
T00 had associmted pleanral plagues. Wo pulmonary
careinosas or mesotheliomas were found. Uniforwity
of technlque vas stressed to facllitate comparison
of various asbestos exposure studies.

ASBESTOS; ASBESTOS BODIES: AWALYSIS; LUNG: PLEURAL
PLAQUES; HRUMAN; NON-OCCUPATIONAL BIPOSURE;
WESOTRELIONA
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fooley, P.B.; Oldhaw, P.D.i Ym, C-®.} Wagner, 3J.C.,
The detection of asbestos in tisgues.,
Pneusoconiosis: Proceedings of the International
Conference {(Johannesburg, 1969). H.A. Shapire
{Bditor}. oOxford University Press, Rex York., pp.
108=-116 (1970%.

Thie srticle describes three integrated clinical
studies vhich atteupt to establish the incidence of
asbestos in the lungs of the general population 1in
England, Ireland, Rorthern Purope and Pinland,
Results show a significant increase in the incidence
of amhastas hodies gver the last A0 years.
Investigation of methods for detecting asbestos
bodies and fihers in lung tissue indicate that the
potassion hydroxide digestive technique vas the most
efficient, reliable extraction process, whether the
extract vas examined optically or by electron
ricroscopy.

ASRESTOS: ASRESTOSIS; ASBESTOS BODIBS; LUMG

381



<2p9>

Pylev, L.¥.; Roe, F.J.C.; Yorvik, D., Study of the
distribution and isolation of (3H benz (a} pyrene from
the animal orqaniss after itp intratracheal
injection with ashestos and carbon black., Vop.
Onkol., 16(3): 61-69 (1970).

Pollowing intratracheal treatment of hamsters with
labelled benz{a)prrene {BP) or combinations of BP
with asbestos or carbon black, radicactivity vas
eliminated raptdly from the Jungs during the first 2
weeks, regardless of treatment. After 21 darys,
however, lung tissue of hamsters treated with
asbastos or carbon hlack and RP retalned the most
radionctivity. Levels of radioactivity in other
organs were similar {n all groups.

ASBESTOS; AAMSTER; TISSUE DISTRIBUTION; LURG

<290>

Roberts, ©,H., Diffuse pleursl medothelioms, a
clinical and pathological study., Brit, J, dis,
Chest, K6(a): 2-14 (1970).

Twenty cases of diffuse plemral mesothelioma vere
found ‘in 6806 adult necropsies (0.3%) between
1950-1967 .at a hospital in Glasgow, Scotland.
Shipyard work was the maln occupation: in the urban
ares served by the hospital. FPifteen of the cases
vere found in the second 9 year period. Sirzteen
were men and 19 were middle aged or older. Pleural
effusion was the most common finding at the firat
examination. The tumors only rarely materialized but
coanonly invaded surrcunding structures, ®leven of
the 20 ttmors were epithelial, 6 were of mesenchymal
type and 3 mixed. Asbestos bodies were foond in the
lungs of TR of the cases and histologlcal evidence
of asbestosis was found in 13 cases.

ASBESTOS: KESOTHELTOMA; OCCUOPATIONAL EXPOSORE;
¥-RAY; SHIPYARDS; ASRESTOS BODIES

£291>, .

rRaberte, G.H.: Irvipe, R.W., Peritoneal
me=othelioma. A veport of 4 cases., Brit. J. Suerg.,
97 (9} : 6US-650 {1970).

Pour cases of peritoneal mesathelioma wvere reported
in 1 British hospital in the sawe year. ¢®Ervidence of
exposure to ashestos was found in 3 of the cases.
Clinical descriptions are presented.

ASBESTOS; PLEURA; FERITONEUN; MESOTHELIOMA; HUMAN;
OCCOPATIONAL EXPOSURE

<292> . .
Rous, ¥,: Stadeny, J., Aetlology of pleural
plaques,, Thorax,.25: 270-284 (15970).

Pleural plagues were observed in 648 (6.6%) out of
9,760 photofluorograms taken in 1965 in & sparcely
populated Czechoslovakian district. The highest
incldence occurred between the ages of 66-70 vears.
The disorder wvas. found mainly in farmers, and
fauilial incidence was common, - The etiologic agent
of the digease 1s gnknown; geological surveys of the
region show no evidence of naturally occurring
ashestos, and there are no asbestos {industries
located within 100 ke, Thlg appears to be an
endenic disorder caused by an unknowh agent which is
carried to the pleura through the lyaph and blood.

ASBESTOS; RUMAN; PLEURAL PLAQUES
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schnltzer, ®.J.: Bunescu, G., Polymers as selective
antagonists of hemolytic agbestos flbhers., Arch.
Environ. Realth, 20: 481-5382 (1970},

The exposure of chrysotile to high teaperature (1000
degree C} alters the structure, converting it to a
dehydroxylated magnesiom silicate product. Although
both heated and unheated chrysotile possess

hemol ytic properties, their 1lytic activities differ
since they are antagonized by the selective action
of different polymers: polyvinylpyridine-n-oxide
inhibits hewolysis of sheep RBC's by heated
chrysotile, whereas carboxymethyl antagonizes the
hemslytic effect of unhheated chrysotilte. This
suggests that heated asbestos may prodece dlfferent
pathelogical effects than the unheated form.

CHRYSOTILE; ABMOLYSTS; ASBESTOS; SRPEP; CYTOTOXICITY

€29u> )
Schnttzer, R.J.; Pundsack, F.L., Ashestos
hewmolysis., Pnviron. Res., 3: 1-3 (1970).

ishestos fibers, principally chrysotile, cavsed
marked hemolvtic activity on sheep red blood cells
{RBCs) ; however, amphibole ashestiform fibers such
as crocidolite, amosite, tremolite, and
anthophyllite vwere hemolytic to a_negligible degree.
These results suggest that the chemical nature of
the fiber surface, and consequently, the surface
area of the fiber, determine the hemolytic
capaclties of ashestos. The sinimal concentration
of chrygotlle necessary to cause at least 50¥
hemclysls decreased vith increase in surface area.
Resclysis vas inhibited by substances that were
strongly adsorbed by the fibers. EDTA inhibited
hemolysis by chrysotile, but other chelating and
complexing agents 41d not. HRepeated contact of
chrysotile with red cells also eliminated hemolytic
activity, possibly drze to the adsorption of some
cell components on the fiters.

ASBESTOS; HREMOLYSTS; CHRYSOTILE; CROCYIDOLITE;
AMCSITE; TREROLITE; ANTRHOPHYLLITE; SHEFPP;
CYTOTUXICITY

<295>

Selixoff, I.J.: Hammond, B.C.3; Charg, J., Mortality
experiences of ashestos insultation workers,
1943-1968., Prneumcconiosis: Proceedings of the
International Conference (Johannesburg, 1969 . H.A.
Shapitre {Pditor}. oOxford University Press, Wew
York., pp. 180-186 (1970).

an epldemiological study of 450 deaths among 1522
nemhers of the Ashestos Workers Union in the Mew *
York area demonstrates the health risks assoclated
vith cccupational ashestos exposure. Among 632 men
who became members by 1502, 3180 died by 1969; the
cauges of death in 188 cases wete lung cancer (712),
pleural mesothelioma (6}, peritoneal mesothelioma
{16}, gastrointestinal cancer {37}, pancreatic
cancer (3}, oropharynx larynx cancer (5, other
necplasas (19} and asbestosis (30). BEvery death due
to mesothelioma occurred in vorkers who began work
hefore 1930;: the time lapse hetween initial exposure
and death was 34,8 years for plenral mesothelioma ~
and 63.0 years for peritoneal mesothelioma,
Feoplastic death rates were much lower among 890 men
entering the union after 1942, because insufficlent
tise has lapsed since the onset of exposure. There
sppeatsa to be an important influence of clgarette
smoking on the incidence of lung cancer l1n asbestos
workers,

ASBESTOSTS; WESOTHELIOMA; CARCINOMA: ASBESTOS;
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Sleggs, C.Ah., Mesothelioma, incloding peripheral
lung malignancy and tuberculosis in the Worth West
Cape., Pneuwoconiosis: Proceedings of the
International Conference (Johannesburg, 1969y. H.A.
Shapiro {(Pditor), Oxford University Press, New
York,, pp. 225-232 (1970). ’

Clinical and epidesiological investigations in South
Africa between 1956 and 1968 revealed a high
incidence of mesothelioma ard carcinoma in North
Vest Cape inhabitants (1871 cases, lncluding 111
cases of megsothelioma), 7Tn addition, there was a
marked assoclation of tuberculogis with mesothelionma
in family groops of all taces., It is suggested that
air pollotion by ashestos may synergistically affect
MYODBACTERTIUM TUBERCOLOSTS, thereby inducing
mesothelioma and carclnoma. The Adry climate of the
atea may produca a variety of dusts which contribute
to the pulmonary disease problesms.

CARCINONA; WESOTHRLIOMA; TUBERCOLOSIS; ASRESTOS;
ASBESTOSIS; RON-OCCUPATIONAL EXPOSORE; HOMAN;
ENVIRONNENTAL CONTAMINATION; OCCUPATIONAL EXPOSORE

<287>
Sluis-Cremer, 6.K., Ashestosis in South African
ashestos ainers., ®nviron. Res., 3: 310-319 (1970).

The datation of ashestos exposure and the length of
asbestos flber residence in the lung are ipportant
factors deteraining the onset and incldence of
asbestosis. A 1970 study of South African amosite
winers esployed between 1954 and 1958 shoved a higer
incidence of ashbestosis with increase in exposaore
time, but no bronchial carcinomas or mesotheliomas.
Pleural plagues did not occur in workers eaployed
less than 20 years,

ASBESTOSIS; CROCIDOLITE; AMOSITE: ASBESTNS MINING:
PNEUNOCCONIOSIS; PLRURAL PLAQUES; OCCUPATIORAL
EXPOSORE
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Smither, ¥.J., Some observations on ashestosis in a
factory population., Pneusoconioslis: Proceedings of
the International conference (Johanmesburg, 196%).
B.A. Shapiro (BPditor). oxford University Press, New
York., pp. 155-157 (1970).

Clinical experlence gained in the Onlted Kingdom
factories that manufacture ashestos products
indicates that early diagnosis of asbestosis in
workers requires accurate history of exposure,
serial x-rays at intervals of 1-2 years followed by
investigation of abnormal findings, and surveillance
of clinical findings, physiologic lung function, and
sickness absence records. There Are no clear-cut
signs or sysptoes of physioclogical abnorsality inm
early stages of asbestosis.

ASBESTOS; ASBESTOSIS; HUMAN; OCCODPATIONAL WXPOSOURE;
DIAGNOSIS
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Solomon, A., Fadiological featnres of diffuse
mesotheliona., Pneumoconiosis: Proceedings of the
International Confervence (Johannesburg, 1969}, H.A.
Shapiro (Editor), Oxford University Press, Wew
York,, pp. 261-265 (1970).

In 23 cases of plenral mesotheliora confirmed by the
Asbestos Tumor Reference Panel of South Africa,
radiological evidence showed pleursl effusloen in 18
cassex, lobular pleural tusor vithout pleural
effasion in £, moderate parenchymal fibrotic lung
changes in 5, plearal calcification in 2,
hydropneusothorax in 1, hilar masses in 6, and

December 1974

satellite lung lesions in 2 cases. Nineteen of the
patients had a known history of ashestos exposure
{occupational or non-occupationall,

ASBESTOS; PLEURA; MESOTHPLIOMA; PERITON®ON; X-RAT;
ROMAN; ASBESTOSIS; OCCUPATIONAL EXPOSURE;
NON~OCCOPATIORAL EXPOSURE

<300>
Selomon, A., Radiological features of diffuse
mesothelioma., Buviron., Res., 3: ~338-338 (1970y.

A retrospective radiological study of 23 plenral
mesotheliona cases in Sonth Africa showed 7 cases
vith signs of ashestosis, S with parenchymal lung
changes, 7 with noncalcified pleural changes, 2 with
pleucal calcification, 18 with plearal effusgion, 15
with lobular pleural tusors, and hilar mass
asgociated with pleeral tumor in 6 cases. All
patients were engaged in asbestos aining, or lived
in 2 mining and milling area. Cospared with
previously reported cases, there were no significant
age or sex differences.

PREOROCONTOSIS; MESOTHELTOMA: LORG: ASBESTOSTS:
OCCUPATIONAL BXPOSURE; NON-OCCUPATIONAL EXPOSORE;
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Solenon, KA., Radiology of ashestosis.,
Pnevncconiosis: .Proceedings of the TInternational
Conference {(Johanpnesburg, 196%}. H.A. Shapiro
(Editor). Oxford University Press, New York., pp.
190-192 (1979 .

A retrospective study was done on 43 cases of
deceased asbestos workers who had received chest
x~rays during their working lifetime. Presented
briefly are clinical observatlions of plenral
changes, calcified and nen-caleified pleural
plagues, and radiolegical changes associated with
ashestotic fibresis {pneumonitic, coarse, and
nasgive fihrosisg).

ASBEST0S; OCCUPATYOMAL EBYPOSURE; X-RAY; PLEORAL
PLAQUES; PIBROSIS; LONG; RESPIRATORY DYSEASE: HOMAN

<302>

Szymczykiewicz, K., Some aspects of pathogenesis of
asbestosis., Bull, Pol. Med. Sci. Rist., 13{H:
115-119 (1970) . ’

The fibrogenic effects of asbestos and other dusts
may be determined by the length and crystalline
strocture of the fibers or particles. Clinical
obgservations confirp that asbestosis i= more common
in workers employed in the spinning and weavipng of
ashbestos than in other processing procedures,
Although total particle densitles may be higher in
other ashestos occupations, the density of long
fibers used in veaving and spinning is greater. 1In
goinea pigs treated interbronchi{ally with 60 sg of
chrysotile fibers (5 or 10 microns long), fibrotic
changes predominated in the bronchi and
parabronchial tissues and were most extensive in
animals treated with long fihers. Pollaving the
administration of crystalline (fibrous) or amorphouns
chrysolite to guinea plgs, only the crystalline forwm
induced pulmonary changes indicative of ashestosis.
Oxygen demand and consumption in lung sections from
mice vere increased by crystalline chrysolite,
anorphous chrysolite and crystalline goartz, but not
by fiber glass or fine glass. TIntravenous
adainistration of crystalline chrysolite and quartz
in rabbits produced an increase in seram
gameaglobulin; smorphous dusts of chrysolite and
coal did not.

ASRESTOSIS; ASBESTOS; RABPIT; MOUSE; GUINEA PIG;
PIBROSIS; LOWG
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Tabershav, T.R.; Cooper, W.C.; Balzer, J.L., A
labor-sanagenent occupational health service in a
construction industry., Arch. Bnviron. HAealth;
21({6y: TBO-TAB (1970Y.

In the San Prancisco area, lung cancer mortality
rate 1s 8 times higher than expected awong
insulation workers with sore than 20 years of
occupational asbestos exposure. In 1966, Union and
managemant organized an occupaticnal health program
of wedical surveillance and industrial hygiene for
ashegtos workets to develop guides for hyglenic wvork
practices, to promote early diagnosis of health'
preblams, and to counsel workers on health-related
antters, The plan encoapasses 13 Western 0.S.
states, and hopefully will wminimize the incidence of
asbestos-related diseases.

ASBESTOSIS; LUNG; CANCER; CARCINCOMA; INSULATION
WORKERS5; CANRCER MORTALITY: HUMANW
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*a¥lor, D.G.; Nenadic, C.M.; Crable, J.¥,, Infrared
spectra for mineral idemtification., Awer. Ind. Hyg.
Assoc. J., 3101 100-108 (1970} .

Pulnonary occupational diseases are associated
directly or indirectly with exposure to industrial
dusts, povders, and siperals. The uge of soliad
infrared specttascopy greatly angments the use of
x-ray diffraction spectra for identifying
particulate matter, Qualitative infrared spectra
are - presented for actinclite, ameosite,
anthophyllite, crocidolite, tremolite, talc,
chrysotile, and cther minerals,

ASBESTOS; CROCIDOLITE; TREMOLITE; CHRYSOTILE;:
ANTHOPHYLLITE; LUNG; ASRESTOSIS; ANALYSIS

<305>

Thomson, J.6., The pathogenesis of pleural plagues.,
Prneumoconiosis: Proceedings of the International
Conference (Johanmnesburqg, 1969). ®R.A. Shapira
fPdltory. Oxford University Press, Wew York., pp.
138~181 {1970y,

Gravity and constant motion of the lung cam induce a
downward lateral movement of inhaled asbestos fiters
vhich are too long to be phagocytosed; eventmnally,
the fiber may penctrate soft lung tissue to
posterior and lateral sites in the pleura and
peritoneum. Thisg hypothesis say explain the
localization of asbestos fibers and pleural plagues
at these sites. Plearal plagues develop by slow
proliferation of fibroblastz and fibrocytes in
connective tissge; plenral wesothelial cells are not
involved in the formation, so that plenral adhesions
are not developed ip assocliation with the plagues.
Calcificatlon is dystrophic, occurring in the center
of older plagques where collagen 1s degenerated and
devoid of nuclei. Though asbestos fibers are found
in pleursl plagues, the fibrotic response is not
correlated vith the nomber of fibars pregent,
indicating that plaque formation may involve a
sensitivity reaction.

ASBESTOS; PNEUNOCONIOSIS; ASBESTOSIS; PLEURAL
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Tinbrell, ¥., Characteristics ot the International
tnion Against Cancer standard reference sanples of
ashestos., Phegmoconiosis: Proceedings of the
International Conference {Johannesburg, 1965 . H.:.
Shapire (Bditor}. Oxford University Press, Wew
York., pp. 28-36 (1970).

Compositional analysis of mator constituenta in TtCC
standard referance sasples of asbestos show that
crocidolite contains the highest concentration of
iron {15,1%): the highest magnesium content wvas
found in chrysotile (31-32%4}, and anthophyllite .
(20%) . Amosite and anthophyllite contained the most
silicon and silica dloxide. Chrosinm, manganese and
nickel comprised the predosinant trace constituents.
Rhodesian chrysotile had the highest chrowium
concentrations (1390 ppe) and the lovest manganese
content {(approx. 500 pps}. The highest manganese
concentration vas found in amosite (15,000 ppm) .
Trace amounts of antimony ware detected in aloslte,
crocidolite and chrysotile (less than 5 ppa), and
the highest level of scandium occurred in
crocidolite (less than 6 ppm). Other physical and
chenlcal characteristics discussed include oil
content, fiber length distribntion, and electron
diffraction patterns.

ASBESTOS; CHRYSOTILE; IHOSIT!: CRACIDOLITE;
ANTROPAYLLITE; AWALYSTS; CHEMICAL CONPOSITIONW
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Timbrell, v., The inhalation of fibres.,
Pneusoconlosis: Proceedings of the International
Conferenca (Johanneshurg, 196% . H.A. Shapire
(Pditorty, oOxford Opiversity Press, New York., pp.
-9 (1970 .

The size and shape of asbestos fibers affect thelr
deposition. in the lung, and thereby determine the
extent of penetration. The retention and
penetration of straight fibers with swmall diameters
famosite, anthophyllite and crocidolite) is

signi flcantly greater thap for long, cutved fiders
sach as chrysotile. Curvature of the fihers
decreases the efficiency of penetration, especially
in narrov passages where they are {ntercepted high
in the respiratory tract. However, the chrysotile
fiber conaslsts of bhundles wvhich tend te diwvide into
noserons fibrils with swall diameters; these can
penetrate more deeply into lung tissue. The
intercept mechaniss also concentrates long fibers in
narrov altvays. Gravitatjonal settlement and
inertial impact cause shallow deposition of fibers
with diameters of 13 wmicroens or more; only fibers
vith smaller diameters succeed in penetrating
pulmonary air sacs, Diffusion i= n significant
deposition mechanise for fibers smaller than 0.5
wicrons in diameter,

ASBESTQS; CHRYSOTILE; AMPRIBOLE; INRALATION:; RUMAN:
LONG
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Timbrell, ¥., Inhalation and Biological "ifects of
ishestos, Assesseent of Airborne Particles: Third
Rochester Tnternational Conference on Environmental
Toxicity; T.T. Mercer, P.%®., Morrov, and W, Stober
{Bdi torsy. Charles C. Thomas, Publisher,

Spring field, T1llinols., pp. 829-085, (1970).

Rdverse blologic effects of asbestos flbers are
closely associated with their physical
characteristics. Comparative studles  of acrodynamic
behavior of ashestos fibers reveal that the sites
and rates of deposition and retention in the lung
are related to the fiber type. MAzsbestos fibers
thicker than Juw are readily deposited in the upper
respiratory tract and are unlikely to penetrate to
the alveoli; however, thicker fibers of chrysotile
say penetrate 1f they are fluffy and have low
sedigentation rates. Deposition of a £iber by
sedimentation depends mainly on the diasater;’
deposition by interception depends alweost entirely
on the length of the fiber. Because of their
physical characteristics, chrysotile fibers are less
likely than amphiboles to penetrate to the
subpleural regions; amphibole fibers are a more
favorably orientated by aerodynamic forces for
penetration into the lung. This could explain the
large difference in the risk of mesothelioma in the
asbestos wining areas of Scuth Africa; in the
crocldolite mines in the North Rest Cape Province
there is a high incidence of mesothelioma, compared
to a very low rate in the Tramnsvaal, vhere both
anosite apd crocidolite are mined. Different studies
are reviewed to support the conclusions.

ASBESTOS; AMOSITE; CROCIDOLITE; CHRYSOTILE;
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<309>

Timbrell, ¥.; Pooley, P.D.; Wagner, J.C.,
Characteristics of respirable asbestas fihers.,
Preumoconiosis: Proceedings of the International
Conference (Johannesbarg, 1969y, WN.A. Shapire
fEditory. Oxford Tnlversity Press, New York., pp.
120-125 (1970y .

Both optical and electron mlcroscopy were used to
exanine the size characteristics and distriwotion of
respirable asbhestos in human and rat lung tissue. &
chrysotile fiher is long and curved with an
approxiuate diameter of 0.025 wa. Awphibale fihers
are straight with sinimum dlameters of 0.€ uwm for
crocidolite, 0.15 um for awosite;y and 0.2%5 um for
anthophyllite. Diameter distribution of the fibers
in lung tissue may aid in identification of the
asbestos type; studies of human lung sections from
exposed {ndividuals §{pdicate that amphibole flbers
from 2 given geoyraphical location exhibits a
characteristic diameter distribotion (Cape Province
crocidolite, Transvaal awosite, and anthophyllite
from Finland). PFiber lenqth affected deposition in
a rat exposed to amosite; the fibers penetrating the
terminal air sacs generally were shorter than those
in air ducts. Interception is an efficient
depogition mechanise for long fiters in =mall
alrvays, ard increases with decreasing airway
diameter; therefore fibers in alr ducts are longer
than those which pepetrate sore deeply. Since the
falling speed of a fiber depends sore on diameter
than length, long fibers may penetrate deeply in
SOme cases,

AMOSTIT®; CROCIDOLITE; ARTHOPHYLLITE; CHRYSOTILE;
ASBESTOS; INHALATION; AOMAN; RAT
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Troitskil, S.Ya.; avz'winyhh, M.¥.: Andreeva, T.D.3
Benimovich, G.T., Hygienic characteristics of
working conditions in the manufacture of phenoplasts
with asbestos filler., Hyg. Sanit., 35(7-9): 45¢-458
{1970}y .

4shestos molding compounds are used in the
panufacture of phencplasts for the hot moldling of
household and technical articles. They consist of
phenol formaldehyde resin, asbestos filler and
speclial additives. Inhelation of dusts, phenol and
formaldehyde vapors in work areas presents a
significant health hazard in the manufacture of
rolding compounds and phenoplasts; recent surveys
show extremely high concentrations of these in
various factories. There is a serious need to
reduce the concentratlons of indurious dusts
{asbestos) and vapors by redesigning ventilation and
erhaust systeas, by fmproving manofacturing
equipment and by mechanizing various aspects of the
handling and transport of materials such as asbestes
to minimize worker comtact and air pellution im the
factory.

ASBRSTOS; DUST CORTROLS; STANDARDS; OCCUPATIONAL
FYPOSURE
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vigliani, R.C., Asbestos exposure and its results in
Ttaly., Pneurcconiosis: Proceedings of the
International Conference {Johanneshurg, 1969} . HA.A.
Shapiro (Rditor). onxford University Press, MNew
York., pp. 192-196 (1970y.

Retween 1964 and 1966, 586 new cases of ashestosis
vere compensated Ip Italy; 65% of the cases
originated in ®jedmont, Lombardy, and 20% in
Liguria, The cement-asbestos and refractory
industry accounted for 382 cases, while 101 cases
rapresented dackyard and shiphuilding trades. only
20% of the cases vere moderate or advanced stages of
ashestosis. By 1969, a total of 1225 workers were
recelving compensation ir Piedmont and liguria. The
nain causes of death in compensated workers are
aspestosis and cancer of the lupg and pleura.

ASRPSTOS: LUNG: CARCER; PLEDRA; MESOTAPLIOMA: HUNAW:
OCCOPATIONAL EXYPOSURE

<«CI2> i
Ragner, J.C., The pathogenesis of tusors following
the intraplearal injection of asbestos and silica.,
Morphaology of Experimental Respiratory
tarcinogenesis U.5.A.E.C. Syeposium Series, Fo. 21t.
0.5. Atomic Pnergy Coomission, Division of Technical
Infozlation, Springfield, ¥irginla., pp. INT7-3%9
(1970 .

The inhalation of ashestos dust is associated with
the development of plenral and peritoneal

mescot helionmas in san. EBxperipents have shown that
analagous conditions can be indoced in rats. Results
of experimental injection of chrysotile and
crocidolite dust produced a high rate of tosors ahd
extraction of the oil from the crocidolite had no
effect; fewer neoplases occurred ¥ith ssosite.
Chrysotile samnples from diffarent locations were
compared. A1l dusts produced tumors. Silica gsed
as a control dust was studied, and a summary of
findings is included. A mathesatical model for
predicting tiwes of occurrence of mescthelicma in
rats is described.

CHRYSOTILE; ARMOSITE; PLEURA: SESOTHELIOMA; HUARNE; RAT
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Wagner, J.C.; Berry, G.; Timbrell, ¥., Mesotheliomas
in rats following the intra-pleunral inecculation of
asbestos., Prneumoconiosis: Proceedings of the
International Conference {Johanneshurg, 1969, H.A.
Shapire {Fditor)}. Oxford University Press, New
Yor¥., pp. 216=219 (1970%.

In SPF and Stardard rats injected intraplegrally
with 20 wg of asbestes dust, mesothelicma incidence
was 30% and 40% for amosite, A% and 9% for
chrysotile, 5% and 6B% for crocidolite; amosite
produced fewer mesotheliomas due teo a longer initial
period prior to tumor induction. In rats injected
with 0.5, 1.0, 2.0, 4.0 or B.0 =g of chrysotile or
crocidolite, the incidence of mesotheliosa was
proporticenal to the dose {njected, with chrysotile
causing the highest incidence. TIn a third
experisent, intrapleural injecticn of chrysotile
samples from seven Canadian mlnes produced
sesotheliomas, Mathematical modeéls vwere used to
calculate expected mortality and survival curves.

CROCIDOLTT®; ASBESTOS; AMOSITE; CHRYSOTILE; RAT:
NESOTHELYOMA: PLETRA

<314>

Wagner, R,, What in pneumoconiosis shoeld be
compensated?, Ppeumoconiosis: DProceedings of the
Tnternational Conference (Johannesburg, 1969). H.h.
Shapiro (Editor). oOxford University Press, Wew
York., pp. 529-530 (1970y.

various occupational pheumoconioses are coppensated
for in the Federal Republic of Germany. Asbestosls
repregents a s#all nusber of medical pensions when
compared to those of other occupational
penamoconioses. Cases include 328 with asbestosis
and 27 with asbestosis and carcinoma of the luna.

ASBESTNS: ASRESTOSIS; CARCIROMA; LUNG; WNESOTHRLTIOMN;
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Warwick, ®.% Parkes, W.®., Circulating rheasatoid
and antinuclear factors in asbestos workers., Brit,
Wed. J., 3: 492-493 (1970).

Issnnplogical analyses detected aptinuclear and/or
rheumatoid factors in 47,5% of 90 patients who had a
history of asbestos exposure; this represents a
four-fold increase over the incidence in randos
populations, While the pathogenic role of these
tissue antitodies 1= enknown, they appear to
correlate with severe, progressive, radiologic lang
changes rather than +o duration of exposure.
Further study may deteraine the incidence of tissue
antibodies in ashestos wvorkers with or without lung
diseage.

ASBEST0S: RARUAMATOID FACTOR; ANTINUCLEAR PACTOR;
AUMAN; RESPIRATORY DISERSE
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webster, I., Asbestos exposure in Scuth Africa.,
Pneunoconiosis: Proceedings of the Internattional
conference f(Johannesharg, 1969Y. H.A. Shapiro
{Pditory. oxford Oniversity Press, Newv York., pp.
209-212 [1970y .

In South Africa, 179 cases of plenral mesothelioss
were diagnosed as "definite mesothelioma™ by 1969.
In 61 wesothelicma cases confirmed by auvtopsy,
ashestosis vas feound in 25; histologlical
examinations showed 18 cases vith no evidence of

386

asbegtosis or asbestos bodiea, and 7 cases with
ashestos bodies but no evidence of interstitial
fibrosis. In 188 cases of known occunpational
historfes, 20 had not beern exposed to ashestos,
Pesults of the survey suggest thdt theéere may be no
direct relationship between asbestos exposure and
pleural mesothelioma. The direct carcinogenic cause
nay consist of more than 1 agent.

ASBE®STOSTS; CHRYSOTILP; AMOSITE; CROCIDOLTTE;
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PLEOP R

<31

Atnaud, Ah.; Lebreuil, G,; Ranhael, B.; Payan, H.;
Mongin, M.; Charpin, J., Pleuro-pulmonary asbestosis
and malignanpt pleuro-peritoneal mesothelioma., J.
Pr, #ed. Chir. Thorac., 23{1 :A%-98 (1984},

B pleural mesothelioma vas discovered radiologically
in a B4-vear old man who had a history of ashestos
exposure. Postmortem examlnation showed the
pleyro-prritoneal tumor and its visceral metastases;
asbastos bhodies were found in the Iung and tumor.

ASBPSTOST OCCUPATIONAL EYPOSURE; ASHESTOS BODTES:
MESOTHARLIOMA; CANCER; HUMAN; LUNG
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Ryrom, J.C.; Hodgson, A.hk.; Holmes, S., B dust
sarvey carried out in buildings incorporating
asbestos-based materials in their censtruction.,
Ann. Occup. Hyg., 12: 141-146 (1969).

The membrane filter method was used to collect dust
sauples from 73 different locations in more than 60
buildings constructed with ashestos or ashestos
products. Pibers 5-100 u in length vith a
lengthsdianeter tatio of at least 3:1 were counted.
Asbestos dust concentrations in over 90% of the
locations sampled did not exceed one-tenth of the
naxinum accepted occupational exposure level.
Forty=-six percent of the samples tested contained
asbhestos levels similar to those found in buifldings
where no asbestos had been tsed in construction.

ASBRSTCS: ENVIRONMENTAL CONTRMINATION;
NON=QCCUPATTOMNAL EXPOSORE; ENVIRONMENRTAL SAMPLING
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Dicke, T.E.; Wayler, B., Prevalence of "ashestas"
bhodies in human lungs at necropsy., Pis. Chest,
56¢2) 1 122-125 {1969y .

Ashestos bodies were found ip lung or hitar lyaph
node scrapings in 19 of 100 necropsies of Michigan
residents. "In one case, ashestos bodies were found
only in the hilar lyeph node and in 3 cases, in hoth
the lung and hilar lymph node. In contrast,
asbestos bodies were found in lung sections fros
only 4 of the 19 positive cases. The maximue number
of positive results were found when the upper and
lover lobes of both lungs were scraped, WNene of the
subfects manifested pulmonarcy ashestasis during life
and, in general, did not have a history of asbestos
exposure. ‘There was no recognizable geographical
distritution pattern for tha positive cases.

ASBPESTOS BODIRS; LUNG; FERRUGINODS BODIES:
HON-OCCUPATIONAL EXPOSURE; HOUMAW
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El-Sevefy, A.Z,, Radiological findings in a
cement-ashestos pipe factery., J. Bgypt. Ked.
Assoc., 52: 836-804 (1959 .

Chegt x~-rays of 337 workers in a cement-ashestos
pipe factory showed a high incidence of ashestosis,
silicosis, or mixed dust pneumoceniosis. The number
of pogitive cases and the varieties of radiological
findings per case increased with dorstion of
axposure, with 44% positive {n workers with 5 years
exposure and 81% positive in the 20 year exposure
qroup, This factory had high dust concentrations
and inadequate safety smeasures in the work areas.

ASHESTOSIS: SILICOSIS; PRFPONOTONIOSIS: X-RAY;
OCCUPATIONAL EXPOSURE; ASRESTOS; FIBROSIS; hOST
CONTROLS
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®mara, A.; Fl-Ghavabi, S., Correlatien betwveen the
electrocardiogram and radioclogical picture in 29
cases,, J. Faypt. Med. Assoc., 52: S561-570 (1969).

Electrocardiograss of 29 patients with asbestosis
showed left axis dewviation in 9 cases (3173, and
abnormalities in ventricular conduction in 16 cases
(55%) due to complete or partial bundle blockage
related to asbestosis cardiopathy. Radiological
irreqularities in cardiac ootline were associated
with abnormalities in ventricular conduction,
asymmetrical radiological findings in the left side
of the chest were consistent with left axis
deviations ohserved in electrocardiograms,

ASBESTODS; ASBESTOSIS; OCCUPATIONAL BRXPOSURE;
DIAGWOSIS; X-RAY; ELFCTROCARDIOGRAM; AOMAW

<322>

Parst, A.; Haro, ®.T., A survey of netal
care¢inogenasis,., Progr. Pxp. Tumor Res., 12:¢ 102-133
(1969) .

Ashestos is mentioned briefly in this review because
it contatns irom, nickel, and chromium. wWickel is
the best documented metal carcinogen; sore lung
cancer 1s found among workers in nickel mines or
refineries than in the general pcpulation. The sasme
result was found for British chromium workers. To a
lesser degree, 1ron has been suggested as a possihle
carcinogenic agent due to the higher incidence of
lang cancer in hematite miners than in the general
population,

ASBESTOSt TPACE METALS; CANCER; TOWOR; HOMAN
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Gibbs, G.W., Sone problems assoclated with the
storage of asbestos in polyethylene bags., Amer.
Tnd. Hyg. Assoc. J., 30({1): USB-46U (1969).

The combon practice of collecting and storing
asbestos samples in polyethylene bags resglts in
greater quantities of oils in the ashestos than in
sapples stored in glass fars. A bright vellow
conponent, identified as 3,37, 5,5" - tetratertiary
butyl diphenoguinone, was found im the oils
extracted from all asbestos samples collected in
polyethylene bags., This compound presumably fores
by soae reaction bhetween the asbestos and the
polyethylene since it is not present in extracts of
the polyethvlene bags alone.

ASBESTOS: CHRYSOTILF:; ANALYSTIS; CHEMICAL COMPOSTTION
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Gold, C., Ashestos levels 4in human longs., J. Clin,
Pathol,, 22:507 {1969).

Between 1965 and 1969, 620 extracts from lung
biopses, lobectonies, phneumonectomies, and
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postaortes lungs were examined by the potassiom
hydroxide method. Asbestos was detected in 336
samples; 292 of these vere guantitated and contained
0 - 13,000,008 ashestos forms per gram of dried lang
tigssue. The severity of lung disease was related to
the ashestos count. Asbestos concentrations in all
Jung tissuwe extracts from malignant tupor cases were
abnorwally high; however, counts from actual tusor
tissue wvere low for pleural and peritoneal
sesotheliomas and high in bronchial carcinomas.

ASBESTOS; LUNG; RESPIRATORY DISEASE; CANCER; TOMOR:
AUN RN
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Goodhead, K.; Martindale, R.W¥,, The determination of
amosite and chrysotile In alrborne dusts by an X-tray
diffraction method., Rnalyst, 98: 985-9R8 (1969).

¥-ray diffraction with photographic recording was
used to determine both asbestos type and
concentration in airborne dusts. In the asbestos
concentration range of 15 to 100 percent, the
coefficlent of variation for the determination
varied between 5 and 10 percent of the value using a
35 mg sample size. Smaller sasple size resulted in
lover accuracy.

AMOSTTE; CHRYSOTILE: ANALYSIS; ENVIRONMEWNTAL SAMPLING

<326>

Gross, P.; DeTreville, R.T.P.: Haller, M.N.,
Pulmgnary ferruginous bodies in city dwellers: a
study of their central fiber., Arch. Environ.
fealth, 19(2): 1A6=18B8 (1979 .

cores of ferruginous bodies isolated from lungs of
28 urhan dwellers rot occupaticnally exposed to
ashestos did not shov the characteristic electron
diffraction pattern given by chrysotile. The
absence of this pattern exciuded chrysotile as a
cansative agent in the formation of the ferruginous
hodies. This is a significant finding because
chrysotile conprises wore than 90 percent of the
asbestos used in the 0.5,

PERROGINOGS BNDIES; ASBESTOS; CHRYSOTYLE; LUOWG;
NOWN-NCCUPATTONAL EYPOSURE; HOMAN
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Harington, J.S5., The Second International Conference
on the Blological Effects of Asbestos. “eport on a
visit to Bast Gersmany and Fngland., S. Afr, Cancer
Bull., 13(2): 60-70 (1969,

Tepressions gained from the Conference are the
following: (1 so-called "asbestos bodies”™ are not
specific indicators of asbestos exposure and have
been found after exposure to talc, glass, graphite,
and carborundam; {2) a single lung section w1ll show
asbestos bodies because of unitorm distribution; (3}
ashestos accumulates in phadosomes of macrophages
after phagocytosis and may escape into the cytoplass
after forcing rupture of these vacuoles; (8) the
heaolytic activity of different forms of asbestos is
related in a linear fashion to the magneslum:silicon
ratio of the fibers; (%) longer fiberg are more
fibrogenic than shorter fibers: (5 following
subcutaneous implantation in aninals, asbestos
nigrates through the lysphatics to the pleura and
the peritoneum where it induces nesotheliomas;i (™)
quantitative examination of serous fluid for
hyaluronic acid is valuable for confirning
mesothelioma; (8) eesotheliomas are associated with
asbestos and occur more often than in the past; (9
a co-carcinogenic relationship exists between
smoking and asbestos inhalation.

ASBESTOS; ASBESTOS BODTES; ASMESTOSTS: CANCER;
STARDARDS; WESOTHELIOMA; HUMAW
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¥aracharova, ¥.%.; Ol'shvang, R.3.; Kogan, F.M.,
Changes in certain organs after experimental
intraperitoneal injection of asbestos-containing
dust., Biull. ®ksp. Biol. Med., 677 117-120 (1965).

Rats infjected intraperitoneally with 50 mg., of
chrysotile, actinolite, tremolite, or brucite dust
developed a fibrogenic response in the mesentary as
evidenced by +the forpation of cell nodules
consisting of dust wacrophages surrounded by
collagen fihers, Chrysotile and brucite induced the
strongest fibrogenic response. Though zome
particles miorated to lung tissues and alveolar
cells, fibrotic action of the dust was panifested
rainly at the injection site,

CARYSOTILE; ACTIWOLITR; TREMOLITE; FIBROGEWIC TISSUR
RESPONSE; LOWG; RAT
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LeBouf fant, L.; Daniel-Moussard, B.; Durif, s.:
®artin, J.C,; Mormand, C.; Policard, A,., Pesearch
and characterization of asbestos particles in
pleunral mesotheliomas., Coapt. Rend., Ser. D
(Parcisy, 2FR: 2269-2270 (1969).

netection of asbestos particles in histoloegic
sauples of wesothelionas requires incineration of
the sample, treatment with concentrated HC1,
evaporation, washing, filtering, microscopic
axamination, and electronic smicreodiffraction
analysis. Additional samples must be incinerated
and anpalyzed by x-ray diffraction to detect ashestos
foras, such as chrysotile, which partially react
with ",

ASBESTOS; CANCER; WESOTHELIONA; ANALYSIS

<330>
tongley, R.0,., The many faces of asbestos disease.,
Med., J. Mast,, 56-2(2N1 1 1063-1066 {(1969),

An ashestos body may vary In length from 20 u to
sore than 200 u; it contains an asbestos fiber
coated with a protein gel wkich 1s lapregrated with
ferric compounds. Asbestos bodies generally appear
to0 be innocnous but can cause pulmonary fibrosis
when the coating is disintegrated hy some means.
while the presence of asbestos bodies indicates
exposure to ashestas, {1t does not in itself indicate
the presence of asbestosis, Asbestosis development
depends on the concentration and duration of
exposure to ashestos. XY-ray exaeination is commonly
used to detect ashastosls before any =yaptoms hawe
developed., In sowe cases, carcinoma has occurred in
occupationally expoged workers, even though
asbestosis could not be confirmed by x-ray
axamination., Osually a long time (30-50 vears)
elapges between inttial ashestos exposure and the
appearance of a tumor. Most asbestos-related
aegotheliomas have occurred after exposure to
crocidolite and not to amosite or chrysotile.

ASBESTOS; ASRFPSTOSIS; ASBESTOS BODTES: MESOTHELIOMA;

CANCER; TUMOR: OCCUPARTIONAL EXPOSURE; CARCINOWA:
I-RAY; DIAGWOSIS
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<331>

PacPherson, P.; Davidson, J.K., Correlation between
lung asbestos count at necropsy and radiological
appearances., Brit, Med. J., 1: 355-357 (1969).

A correlation was made betveen ashestos counts in
lung tissue and evidence of asbestosis on chest
x-ray; asmong 100 cases erxamined, radioloegical
features of asbestosis were observed In 8 of 9 cases
where the asbestos count at necropsy exceeded 40.
Radiographic abnormalities such as calclified and
non-calcified pleural plaques are more likely to be
associated with higher asbestos counts.

ASBESTO51S; ASB=STOS BODIBS; LUWG; X-RAY; PLEURAL
PLRQUES
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Hilne, J.®.H., Pifteen cases of pleural mesothelioma
asscciated with occupational exposure to ashestos in
Yictoria., Med. J. Mast., S6=2{WW): 6R9-RTI (1969).

Case histories of 15 persons with pleural
wesotheliosa in Australia revealed heavy
occupational axposure to asbestes in 9 cases,
probatle asbestos exposure in U cases, and no
evidence of asbestos exposure in 2 cases.
Crocidolite appeared to be particularly potent in
mesotheliomna induction.

MESOTHELIOMA; ASBESTOS BODIES; LUNG; OCCOPATIONAL
EXPOSORE; CROCEDOLITE: BLUE ASRESTNS: TUMOR
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¥ewhouse, ‘M.L., A study of the mortality of workers
in an ashestos factory., Brit. J. Ind. Med., 26:
298-301 (1969}).

An analysis of wortality in 1160 males employved En
an asbestas factory between April 1, 1933 and May 1,
1960 revealed no significant difference between the
neerber of deaths in the factory population and in
national fiqures, until an interval of 16 yeatrs or
longer had elapsed frem first exposure in the
factory. Men in lov or moderate exposure 4{obs
showed no excess mortality, bot those in hearvy
expesure {obs showed a sjgnificant excess of death
from cancer of the lung, pleura or other sites,
whether employed for less than 2 yeaTs or longer.
only workers with long service and heavy exposure
showed excess mortality from respiratory disease.

ASBESTOS; INSYLATYION WORFERS: OGCCUPATIONAL EXPOSORE:
CANCER; AUMAN; CANCER WORTALITY
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Nevhouse, M.L.; Wagner, J.C., Valldation of death
certificates in asbestos vworkers., Brit. J. Imd,
Hed., 26: 302-307 [1969%).

An attempt was wade to valldate the certified cause
of death for 301 deceased vorkers in an ashestos
factory hy reviewing necropsy teports for. 52% of the
group and histological material for 28%. Eight
additional cases of broncial carcinoma were
diagnosed from necropsy and histological reports.
Pndothelioma or mesothelioma was the certified canse
of death in & cases, bat 15 additional mesotheliomas
were identified; 5 were {n patients whose certified
cause of death was carcinowa of the lung or pleura
and 10 occufired in patients whose death had been
attribhuted to carcinomatosis with no wention of a
prisaty tgmor or to cancer of the gastrointestinal
tract. Sowe degree of asbestosis was found in all

bat 7 of 67 lung sectlion vevieved. Moderate ot

severe ashestosis was found in all confirmed cases
of lung carcinoma.

ASBESTOS; CARCINOMA; WESOTHRLIOMA; TUMOR;
ASBESTOSIS; OCCOPATIONAL EXPOSORE
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Peacock, P,R,; Biancifiori, C.; Bucciarelli, E,,
Retrospective search for ashestos hodies iIn
necropsies and biopsies on cases of primary
malignant digease of the lung., EBurop. J. Cancer,
5{2y: W7-153 (19%9).

No asbestos bodies vere found in 23 autopsy
specimens, 10 surgical specisens, arnd 15 bronchial
biopay.specimens of prisary lung carcinoma. Wo
definite association was established bdetveen the
tumors and anv causative factors, All patients came
fror the Perugia area of Ttaly which has little
fndustry and abundant clear aif,

10NG; ASBESTOS BODIES; CARCIHONA; TUMOR;
KOH-OCCOPATINNAL EXPOSORE; HUMAN
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veacock, P.F.:; Biancifiorl, C,; Bucciarelll, E.,
Pxaminatjon of lung smears for asbestos bodies in
109 consecutive necropsies in Perugia., FBurop. J.
mancer, %:115°-158 (1959 .

Yo case of mesothellioma has yet been reported from
the pathology center at the OUniversity of Perugla,
Italy, . though primary tumors of the lung are seen as
frequently as in other cowparable departments of
pathology.  The area is almost free from atmospheric
pollution and is not an industrial city., &t
autopsy, 109 consecotive cases were examined; a low
incidence {less than 1%) of asbestos hodles is
reported,

LORG; ASEESTCS RODIES; MESOTHRLIONA; ERYIROWMERTAL
CONTAMINATION: CANCER; TUBOR; RUBAN
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Pelzer, A.M.; Thomson, ®.L., Rody plethysmographic
measuresents of alrvway conductance in ohstractive

paluonary disease., Amer. Rev. Resp. Dis., 99(2):

194-204 {1960y .

Both airway conductance and specific ajirway
conductance vere measured in 22 sublects vwith severe
bronchitis, in 10 subiects with suspected aild
bronchitis, and in 6 subiects with bronchial asthma.
Measurements aade using the body plethysmograph

vere compared for 32 norwal individuals and 12
ashestosis patients., High correlations existed
hetween conductance tests, peak flow, and one-second
timed vital capacity in obstructive disease,
Gonerally, nocrwal suhbiects had a greater individuoal
conductance-lupg volumn slope than patients with
chronic bronchitis and a smaller slope than patients
with ashestosis.

BRONCAITIS; ASBESTOSIS; RESPIRATORY DISEASE;
VENTILATORY DEPFECTS; DIAGNOSIS; HUMAN

<338>
Pyley, L.N.; Roe, F,J.C.; Warwick, G.P., FPlimination
of radioactivity after intratracheal instillation of
tritinted 3,t-henzopyrene in hamsters., Brit. J.
Cancer, 23{H: 103-115 (1969,

13

Ramsters indected intratracheally with elther
tritism-labelled 3,5-benzopyrene (9P),, labelled BP
and asbestos, or labelled BP and carbon black
aliminated, via the Tungs, 99t of the radicactiwity
during the firet 3 weeks after injection. Tollowing
this rapid excretion period, both asbeatos and
carbon black significantly increased the Tetention
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of residual radioactivity. MWore macrophages were
recoverel from the lungs after adsinistration of BP
ples carbon black or BP plus ashestos than after
administration of BP alone; but the radloactivity
per macrophage was higher in hamsters treated with
BP alone. Radioactivity levels in liver, kidney,
blocd and urine were similar for all groups. The
restlts indicate that inhalation of insoluble
particulate matter, froa cigarette saoke for
example, may enhance the carcincgenlc effects of
inhaled asbestos in humans.

ASBEST0S; CANCER; HAMSTER; INHALATION
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Ribacchi, R., Mesotelioma del peritoneo., Lavori
Ist. Anat. Tstol., Patol., Univ. 3tudi Perngia, 29:
15=27 (1989y.

%o ashestos was found ip the ptimary or secendary
tumoral tissue (diffuse, mixed-type mesothelioma of
the peritoneus) of an B0 vear ¢ld man who had worked
in a lignite mine for 10 years =nd in a construction
company for 1# years. Asbestos bodies were found
only once In 109 autopsy examinations carried out at
the Perugia Institete and not found in any of 18
prisary lung tumors. . The incldence of mescthelloma
of the peritoneum was 0.1% of all consecutive
autopey cases for malignant tuwors and 1.23% of all
primary and secondary tumors of the peritoneunm,

ASBESTOS; TONOR; ASBESTOS BODIES; WESOHTHELIONA; AUMAW
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Sano, T., Relationship betwveen pneumoconiosis and
lung cancer,, J. Sci. Labor, 45(7): 383-396 (1969).

Pneunoconiosis cases assoclated with cancer {n Japan
include aghestosis, silicosis, prropyliite
pneynaconiosi{s, alumina lung, welder’'s lung and
actjvated carbon lung. In asbestosis patients,
cancets may arise from abnorwal tissue proliferation
{hyperplasia, squameus cell metaplasial on the
bronchiolar or alveclar wall dne to ashestos
inhalation and chronic bronchiolitis. Since tissue
damaqe or change way lead to lung cancer, steps
should be taken to prevent infection in

pneumacon fosis cases.

ASBRSTOSIS; LURG; ASBESTOS; CARCIWOMA:
PNEUMOCONIDSIS; HUMAN; CANCER
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Smith, W.2.: Yazdi, P., Induction of carcinosas froe
scuse lung transplanted vwith asbestos., Proc. Amer.
Assoc. Cancer Res., 10:88, Abstract 31 (1969).

Lungs temoved from BALB/C mouse embryos vere minced
and implanted into thigh muscles at 48 sites in
adult males of the same strain. Seventeen sites
that received only lung tissue developedq small
growths reseabling alveoli and bronchicles. Lung
tissne implanted along with 2 =g chrysotile at 27
sites developed fibrosis, adenomatiod changes,
squamous setaplasia, and occaslonal lesions with
gross and histological characteristics of sarcosas
or carcinomas. .

CHRYSOTILB: PIBROSIS; CANCER; SARCOMA; CARCIROMA:;
AOOUS5E; TUAOR
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Solomdon, A., The radialugy of nsbeatosis., s. lft.
Med, J., 432N : 887-8%1 (1969).

Pleural effasions, non-specific pleural reaction,
accentuation of the fissures, lamellar pleural
thickening and non-calcified pleural plagues are
significant dtagnostic changes in patients with a
history of asbestos exposure. - Combined pleural: and
parenchymal radiolegical lesions are common signs of
ashestosis but generally are rare in uncomplicated
pneumfconioses, Massgive fibresis.is coumon as a
basal lesion in asbestosis and unosual in
pneusdconioses associated with gold- and coalwining.
Radiological changes relate directly t¢ the degree
of fibrosis in the lung but do not always correlate
¥ith the histological changes.

ASBESTOS; ASBRSTOSTS: PIRROSYS; PHEUMOCONIOSIS:
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Speil, S.: LeinevebEr. J.P., hsbestos minerals in
modern technology., Fnviron. Res., 2: 166-208 {1969y,

To more fully understand the bilologic effects and
stracture-activity relationshlps of asbestiform
ninerals, the experimental biological evidence must
be related to the variations in physical ana
chemical properties of each individual ashestos
variety. This review discusses the occurrence,
crystal structure, c¢hemical compositien, surtace
characteristics, chemical characteristics,
synthesls, physical properties, identification, arnd
sources of the various asbestiferm minerals.

ASBESTOS: CHPYSOTILE; ANMOSITE; ANTHOPHTLLITE;
TREMOLITE; ACTINOLITE; CHPMICAL COMPOSITION
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Stanton, ¥.?.; Blackwell, R.: miller, B,
kxperimental pulmonary carclnogenesis with
asbestos., Amer. Ind. #Hyg. Assoc. J., 30(3): 236-2u4
(1969} . )

A thin coat of ashestos-saturated glass fibers
applied to the pleura and pericardium of
Osborne-NMendal rats induced extensive and
prograssive fibrosis in all animals, and neoplases
in 7u% of the animals, The neoplasms appeared to
arise from the fibrotic mesothelial response,
suggesting that reactive proliferation may be a
primary necplastic development. Healing infarets or
implanted wvax peliets caused no carcinegenic
response in pulmonary epithelinm or pleara. Fibrous
gqlass alone produced only slight initilal tissue
reaction, folloved by complete healing.

ASBESTOS: PTBROSIS: CANCER; WEOPLASN; PLEURA;
PERITONEON; RAT
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stokinger, H ¥., The spectre of today's
environwental pollution - USA brand: new
perspectives from an old scout., Amer. Ind. fyq.
Assoc. J., 30(3):195-217 (1969),

since 196% ashestos bas heen implicated as.a cause
of sesotheljioma in hosans. It {8 not known if
aghestos is the actual etiologic agent of tusor
formation - the finteraction of asbestos with
associated trace metals or with polycyclic aromatic
hydrocnrbons may boe essential to inltiate
sesothelioma development. The degree of ashbestos
axposure necessary to produce tumors 1n humans is
unknown.

ASBESTOS; CANCER: NESOTHELIONA; ENVIRONNENTAL
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<346>
Syzuki, Y.: Churg, J., Porsation nf the asbestos
body., Enviren. Res., 3t 107-118 (1969).

In hamsters receiving intratracheal doses of soft
chrysotile {1 =g}, harsh chrysotile (1.5 mg) and
anosite (2,5 mg/month.for 10 months), the formation
of asbestos bodies vas similar for all asbestos
types. The lung tissue of all animals showed marked
increase of intraalveolar cells compriscd wainly of
alveolar macrophages. Uncoated fibers occurred in
alveolar spaces, within alveolar septa, and in the
cytoplass of phagocytic.cells. The - fibers were.
phagocytosed by macrophages and incorporated into
phagosames. Hemosiderin grahules accumulated in the
cytoplasa, transferred into phagosomes and
syrrounded the fibers in a loosely packed
arrangement to form an immature hody. The body
satured vith the accumulation of tightly packed
micelles within an enclosed meabrahe. Asbestos bedy
formation appears to be a continuous vrocess, with.
uncoated flibers being converted to bodxes sonths or
vears after ashestos inhalation.

CHRYSNTILE; RSBESTOS BODIBS;: HAMSTER; -PRAGOCYTOSTS;
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Suzuki, Y.; Churg, J., Structure and development of
the asgbestos body., Amer. J. Pathol,, S%(1) :79-M
1969y, ",

Polloving the intratrachial administration of 1t mg
soft chrysotile to male hamsters, ashestos bodies
formed in the cytoplasm of alveolar macrophages,
alveolar epithelial-cells, and septum cells in the
lung. The process involved the phagocytosis and
incorporation of short. fibher frageents into the cell
cytoplasm;’ the appearance of hemosiderin granules in
the cell cytoplass; intracellular transport of iron
mecelles from the hemosiderin inte the phagocytic
cells; and progressive.accretion of the iron
nicelles around the fiber. The resulting asbestos
body consisted of the central asbestos fiber, the
peripheral coat of iron, and the surrounding
meskbrane of the phagosome,

CHRYSOTILE; ASBESTOS BODIES; PHAGOCYTOSTS;
HEMOS IDERIN: MAMSTER; MACROPHAGE
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Thomson, M.L.; Short, M.D., Mucociliary function in
health, chronic obstructive airvay disease, and
ushestosis., J. Appl. Phystol., 26(5):535-539 (1969).

A comparative study of mucociliary functdon among 5
normal subjects, 6 with chronjc obstructive airvay
Alsease, and S with ashestpsis shove? no significant
41 fference in the clearance rate of lnhaled plastic
particles {Su) from the lungs.  Clearance dgyring
this vhase was greatest in subqects having
obstructive disease because most of the dust was
deposited highar in the bronchial tree with less
penetration belov the ciliated alrways than in
normal subdects. Chronic tobacco smoking had no
adverse effect on ciliary function.

ASBESTOSIS; LONG: IWAALATION; RUMAR; SKOKING
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vigliani, BE.C., MAsbestos exposure and its results in
Italy., Med. Lavaro, 60 (5): 325-330 (1959).

0Of 586 persons compensated for asbestosls in Ttaly
from 19648-196€, the mafority (500) worked in one of
the folloving: the ashestos and refractory material
trade, -the dockyard and shipbullding trade, or the
teitiles and friction material trade, Categorizing
the canses of death for 307 persons comspensated for
asbestosis betveen 1950-1969 revealed asbestosls
{31.6%), malignancies (2213, tuberculosis (8% , or
other causes (38.8%), "In a group of 232 chrysotile
mine - wvorkers vho had claimed compensation, plenral
plaques were found in 3.8¥. Lung cancer caused 3¥
of the 97 reported deaths, and no mesothellomis were
found., Wo significant differences in the incidence
of lung tumors wvere observed hetween COIpensated and
non-colpensated workers.

ASBESTOS; ASBESTOSTS: OCCUPATIONAL EXPOSURE; PLEURAL
PLAQUES; SHIPYARDS: TEXTILE INDUSTRY; ASEFSTOS
HINING; CARCRR; TUMOR; LUNG '
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Vagner, J.C.: Berry, G., Wesotheliomas in rats
following inoculation with ashestos., Brit. J.
Cnncer, 23(N 1 567-581 (1969 .

Histar specific pathogen-free and Standard rats vere
tnfected 1ntrap1enrally vith 20 mg of amosite,
crocidelite, of chrysotile. More than 50% of the
animals' given chrysotile or crocidolite devaloped
pleural mesétheliomas. Amosite produced. fever
mesothel iomas and exhibited a longer initial latent
period betwben inoculation and tumor development,
®o malignancies.developed, in the saline control
groyp. A higk incidence of indection. site tumors
occurred in a small numhber of animals in vhich the
dust did not reach .the plearal cavity, -

AMOSTTE; CROCTDOLITE: CHRYSOTMILE: MESOTAELIONA; RAT;
TOMOR; PLEGRA

<351>
Wright, G.W,, Asbestos and health in 1969., Rmer.
Rev. Resp. Dis., 100: 867-47% (1969},

fleavy exposure tg ashbestos filhers can occar in
certain industries and in the immediate surrounding
ateas; however, the concentration of airbotne
ashkestos fibers c¢an be controlled by isplementation
of proper safety measures. Maintaining ashestos
concentrations at accepted standards minimizes the
ris?_of pulmonary fibrosis and malignancy.

ASBE5STOS; STANDARDS; ?IBﬁOSIS' CARCER: OCGCUPATICWAL
l;POSURE' NON-OCCUPATIONAL EXPOSURE; MESOTHELIOWA;
CROCIDOLITP; -FERRUGINOTS HBODIES; CHR!SOTILB'
TREROLITE '
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Tipell, J.M.; Bhathal, P.5., Asbestos bodies in
longs: an Rustralian report., Pathology, t(b):
327-330 (1969 . '

ishestos bodies were found in alkaline Jdigests of
basal lang tissue of O8.2% of 138 males and 41,9% of
52 females auvtopsied in Melbourne, lustralia., The
incldence of asbestos bodies was age related,
reeching 50 in the age qroup ranging froam 51 to 80.
tThe equa) sexr incldence muggests that asbestos
expomire resulted from gerneral atmespherié
gontamination rather than occupational exposure.

The piqhest‘asbestoa counts vwere found in one case
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of pleural mesothelioma and in one case of fidbrous
pleural plaques,

ASBESTOS BODIES; PERRUGINOUS BODIES; ASPESTOS; LONWG:
PLEURAL PLAQUES; AUMAN; ENVIRONHEWNTAL CONTARINATION;
MESOTRELIOMA; WNON-OCCUPATIONAL EXPOSURE

€35
Anonymous, Getting to grips with asbestos., Pood
Cosmet, Toxicol,, 6: 657-659 (1948}.

Asbestos is a serious health h#'tard to those persoens
occupationally exposed, and to a lesser extent the
general pablic. Diseases usually associated with
asbestas are lung cancer, mesothelioma, and :
asbestosis. vhen diagnosing theda diseases, the
carcinogenic pbtential of ashestos contaminants
cannot be excluded; positive {dentification of
ashestos fihers should be made before repcrting
asbestos bodies in-cases of sesothelioma and
ashestosis. The question to be ‘answered is whether
lung cancer is a complication of ashestosis or
develaps in the absence of this condition. Progress
has hbeen made in reducing asbestos exposure levels
bat there is no room for.complacency. Universal
agreesent must be reached on c¢linical;
physiological, and radiological cr!*aria for
dinqnosinq aghestosls,

ACTINOLITE; AMOSITE; ANTHOPHYLLITE; ASPESTOS;
ASB®STOSIS; CARCER; CHRYSOTILEB; CROCIDOLITE;
ERVIRONMENTAL CONTAMINATION; AUNMAN; WESOTHRLIOMA;
OCCUPATIONAL RXPOSURE .

<35U>
lnonypous, Cancer and ashestns.. Brit. Med, J., 3:
bag-uu9 (1968) .

Since 196%, investidators in many coentries have
conflirmed the association between pccupational
ashestns‘exposure and cancer - particularly
brenchial carcinoma and mesotheliosa. The etlolegic
signi ficance of ashestos fibers in the langs is
difficult to ascertain since -other, fibrous paterials
also induce the formation of structures similar to
asbestos bodies; goantitative wethods must show the
pregence of large numbers of agbestos fibeis in .the
lung hefore any significant relationship canh be
deternined.

AROSITE; ASAESTOS; ASBESTOSIS; CANCRR; CARCINOMAS
CHRYSQTILE; CROCIDOLITE; MESOTHELIOAM :

<355> .

Ardalan, P., Lung function tests and

electrocard iographic .exasinations in pulmsonary
fibrosis., Praxis Pneumol., 22(12): 780-792 (1968).

A comparative study of lung function and
electrocardiogram tests for 83 cases of pulmonary
fibrosis comprised 21 cases of silicosis, 9 cases of
silicctuberculosie, 22 cases of ashestosis, and 31
of fibiosils of unknown orgin. Ccompared with norwal
values (0.078 plus or ainus 0.028), specific
compliance was reduced to 0.058 plus or sihus 0.026
in asbestosis, to 0.062 in ashestosis, to 0.062 plus
or minus 0,817 in silicesis, and to 0.059 plus or
sipus 0.030 in fibrosis of anknown etiology.
Compatison of these data“with arterial oxygen
tension during vork shovwed that.valoaes helow O,0u5
were usually accompanied by a reduction in po2,
DPuring vwork experiments, Gonslderable wariatfons in
arterial oxygen tension vere seen in patients with
asbestosis. No mater electrocardiographic changes
vere ohserved in any of the cases.

ANALYSIS{ ASBESTOSYS; FIPROSIS; RESPIRATORY DISEASF;
VENTILATORY DEFECTS; ROMAN; ELECTROCARDIOGRAN
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<356

Balzer, J.L.; Cooper, W.C., The work environment of
insulating workers., Amer, Ind, Ayg. iAssoc., J.,
201y 222-227 (1968).

These authors, with the cooperation of the Ashestos
Yorkers®' Union and insaolation contractors, are
studying environsental exposures and the health of
asbegtos insulation workers in the Western United
States, Surveys have been made in a number of work
situations, This report sasmarizes prelislnary «
environmental fiodings on materials used, methods of
application, and dust counts for various components
of the insulator's job - prefabrlication,
application, finishing, wixing, and rewoval of
insulation. The study ewphasizes exposures to
asbestos-contalining materials - fiber glass, cerk,
plastics, and adhesives,

ASBESTOS: INSOULATIOWN WORKPRS; PHNEUBOCONIDSIS: ROMAN:
CCCOPATTONAL EXPOSURE; CHRYSOTILE; AMOSITE;
STARDARDS; LUNG; CANCER; ASBESTOS; PNEUNOCORIOSIS

€357
Belleau, ®.; Gaensler, B.A., Mesotheliowa and
asbestosis., Resplration, 25(1): 67=-79 (1968).

The onset of Aiffuse mesothelioma is usually
insidious, as evident in a case repert of an
asbastos sheet-stacker with asbestosis., Earlier
exauinations of the Si-year-o0ld male revealed slight
reduct ion of vital capacity and diminished dlffusing
capacity. Seven yvears later the patient was
rehospitalized because of patoxysmal cough
accospanied by severe paln in the right chest.
Dyspnea progressed rapidly as sero-sanquinous fluid
accymplated. The admission roentgenggram showed a
right-sided massive pleural effusion whereas the
left lung was more diffusely infiltrated and
appeared honeycombed in many areas. OUninvolved areas
showed signs of ashestosis. The disease had its
usual rapidly fatal cootse. The pathelogical
findings at antopsy are presented,

ASBESTOS; ASBRESTOS5IS: DIAGHROSIS; DYSPNEA;
MESOTHELTOMA:; PINGER CLUBBING; CRARYSOTILE:
OQCCOPATIONAL EYPOSURY; HOMAW

<358

Berkley, C.% Langer, A.W,:; Baden, ¥., Instrumental
analysis of inspired fibrous pulmonary
particulates,, Trans. X.¥. Acad. Sci., Series IT,
30: 331-3S0 (1967=-19R8Y ,

various techniques are evaluated for identifying
fibrous microscopic particulates in tlssune sections.
Standard techniquez for sineral separation frowm
tissue are generally unsuitable for ashestes., Harsh
chemical and physical analyses give less
satisfactory results than other wethods,
Combinations of electron 2iffraction, transmission
nicroscopy, and microprobe chemical analrsis provide
information concerning morphology, chemistry, and
structure of the particle exasined.

ASBESTOS: AWNALYSIS; CHEMICAL COMPOSITION

<359>
Biles, B.: Emerson, T.R,, Examination of flbres in
beer., Wature, 219({5189): 93-94 (1968} .

Asbestos pads frequently are used for filtratiom in

the heverage indnstry. & method has been devised by
which water and formulated drinks may be scanoned for
asbestog fibarg by electron sicroscopic examination.
Tolloving removal of ertraneons particles, electron

Aiffraction of fibars obtained from beer confirmed
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that gome definitely were chrysotile,

ARALYSIS: ASBESTOS: ASRESTOS PILTERS; FOOD
CONTANINATION

<360

Pothas, S.K.; Holt, P.FP., The mechanise of formation
of 4ashestos bodies., J. Pathol. Buctariol., 96(2 2
¥43-a%53 (1960},

Three and A hours after inhalation exposure,
anthophyllite fibers were observed in the terminal
bronchlioles and alvepll of guinea pigs. These
fibers are phagocytosed by the alveolar macrophages.
The first pathological effects obsarved wvere
kemorrhage fros alveolar capillaries, hemolysis of
extravascolar red cells, and formation of
iron-containing grannles. Macrophages contained
hemozidarin granules together with a solubilized
iron-containing product (possibly ferritir}
diffusing throughout the cytoplasm, Asbestos bodies
forw vhen ferretin adsorbs onto asbestos fibers
after they ate ingested by the macrophages: only 1
fiber--usually the longest--hecomes coated in each
macrophaga, After § weeks the coating thickens and
the cell shrinks onto this structure. after ten
veeks, asbestos bodies become finely beaded and may
fragment. .
ASBESTCS BODTES; TNHALATION; ANTAOPHYLLITE: GUINEX
PIG; PHAGOCYITOSIS; MACROPHAGE; HEMOSIDERIW

<361y

Destordes, J.; Manouvrier, F,; Tavot, J1.; Brnoult,
J.L.; Bolsseaun, H.; Dousset, G.3 Nauty, k.,
sronchopulmonary cancer after ashastosis., J. Pr.
Med, Chir. Thorac, 27(7): 809-821 (196%).

Thirty vears after inltial exposnre to asbestos, an
épidermodd tronchial ‘carinoma was detected in a
wosan swho did not smoke and vho had been employed as
an ashestos worker for 13 years. At autopsy,
histological examination revealed asbestos bodies
{previously not found in the sputum) in the
intra-alveolar fibers of the lungs. Systematic
bronchial endoscopy is recommended for all
individuals exposed to asbestos for 20 years.

ASBESTOS; ASBRSTOS BODIES: cnucrﬁ; CARCIFOMNA;
DIAGRGSYS; LUNG; OCCUPATIONAL EXPOSORE; AUNAW

<D

DeTreville, R.T.P.; Grass, P.; Davls, J.M.G.,
Ashestos bodies and their bloeffects., J. haer. PFed.
Assoc., 203(13): TH42-1143 (1968),

A letter to the editor details briefly a
chronoleogical reviev of asbhbestos bodies from
discovery, through a period of little cliniecal
signi ficance, to the present position as one of the
greatest industrial medical problems. Accurate
ident {fication of "true* asbestos hodles continues
to hé a na1or probles.

ASBESTOS BODIBS; ASBESTOS; CROCIDOLITE; ASRESTOSIS;
AMOSTTE; CHRYSOLITE; ANTAOPHYLLITE .

<36

Dogssat, G.; Desbordes, J.: Tayot, J.; Duvoos, H.:
®rnoult, J.L,; Manouvrier, R.; Vearet, J., The
special characteristics of bronchial cancer in
patients with asbestosis (three new cases) ., Poumon
Coeur, 28({5}t SR3I-606 (1968y .

Three nev observations of broachlal cancer and 2
previously publimhed cases in patients exhlbittng
ashestosis are deacrlhed in detail.

ASBESTOSTS: CANCER; HOMAR
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<360 R

Pennegsy, J.J., Bronchial brushing-and
transbronchial forceps blopsy in the diagnosis of
pelmonary lesions., Dis. Chest, 53{8); 377-389
1oeey .

A technigue of transbronchial biopsy, using
instTuoments inserted through a catheter under
fleoroscopic control, is employed vhen routine
techniques fail to establish the dliagnosis of a
pulnaonary lesion, Brushes with nylon Pristle are
used {f there is some d{stance between the tip of
the catheter and the lesion, whereas brushes with
steel bristle are ased vhan the diseage process is
di ffuse. A positive cytologic or pathelogic
diagnosis was established in the majority of cases
(64%¥y with primsry pulmonaty tumors, hut the method
has proved less acecurate in diagnosing metastatic
carcinoma and pulmonary tumors. More vigorons use
of the hiopsy forceps will isprove the dlagnostic
yield of this technique.

DIAGROSTS; TOMOR; CANCER; CARCINORMA; RESPIRATORY
DISEARSB; HUMAN

365>

Godwin, M.C.; Jagatic, J., Asbestos and
segsothelioma,, J. Amer, Med, Asscc., 204{11): 1009
(T9648) .

Inhalation exposure to ashestos fibers in any of its
forms - crocidolite, chrysotile, amosite, or
trenolite - carries a risk to man and animals: in
many cases, mesotheliomas have been ohserved in
ashestos vorkers after a latent period of numerous
vears.

AMOSITE; ASBFSTOS; CRRYSOTILE; CROCTDOLITE; RAWSTER;
HONRN; MODSE: OCCTPATIONAL EXPOSORE; TRENOLITE

<166>

Aagerstrard, T.: Meurman, L.C.; Odlund, B,, Asbestos
beodies in the lungs and mesothelioma.

retrospective examination of a ten-vear-autopsy
material,, Acta Pathol. Microhliol. Scand., 72(2):
177-191 (1968 .

During one decade (1957 through 1966), 3% cases of
nesotheliona were found in 12,763 aoctopsies; at the
same tine 38 mesothelioma cases vere re-examisned for
the presence of asbestos bodies in the lungs.
hstestos bodies were found im 18 cases in the
mesothelioma group and in 12 cases in the control
population (34 antopsy cases). For a correlation
betwesan the presence of asbestos boldles and
wesotheljiona to be proven, asbestos bodles must be
abandantly present ir the cases of mesothelioma,

ASBESTOS; ASBESTOS BODIFRS; ASBESTOSIS; MESOTHELICMA;
AUKAR

<367>
Rarcies, P.G., Ashestos hazards in naval dockyards.,
Ann. Oceup. Hyg., 11: 135-145 (1968) .

Asbestos materials are used extansively in
shipboilding and ship repairing. Although numercuns
preventive methods have been instituted, problems
still exist as to occupational exposure,
compensation, and isproved methods of diagnosing
ashbestos-assoctated diseases,

ABOSYITE; ASRESTQS; ASBRSTOSIS; CANCER; CARCIROMA;

CROCTDOLYTR:; AUMAN; MBSOTRAELIOMA; OCCUPATIONAL
EXPOSORE; SHIPYARDS

<368>
Kleinfeld, M.J., Asbestosis and neoplasia., Wed,
Tipes, 96(12}: 1223-1229 {1968).

Public interest tas been arcused by the direct
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association between asbestos and pulmonary fibrosis,
variows malignancies, and more recently, the
deaonstration of asbestos or sineral-fiber bodies in
populations having no industrial expesure., Clinical
and radiologlical aspects are discessed along with
tvo madfor criteria for the Alagnosis of asbestosis:
history of the inhalation of significant amounts of
asbestos dust’ over an extended period of tiwe and a
consistent ‘chest roentgenogram.

ASBESTOS; FIBROSIS: ASBESTOSIS; NIAGWOSIS: CAWCER;
REOPLASIA; ROMAN; X~RAY

<369

Xnox, J.¥.; Holmes, S.: Doll, ®,S.; A{i11, T.h.,
mortality from lung cancer and other causes asong
wvorkers {n an ashestos textile factory., Brit. dJ.
Tnd. Med., 25{t#): 193-303 (19FfB),

The causes of death for persons working in an
asbestos factory were exauwined for a 50 vear period
(1916=196K) . The heqinning date for workers
enployed under improved working conditions was
January 1, 1933, after the {ntroduction of the
Ashestos Industry Regulations in 1931, Death rates
have been recorded for 256 men employed for at least
20 years and for 538 men and 220 wonmen eapleoved for
at least 10 years since 1933, Results show a
substantially increased mortality for sen exposed 10
or more years before 1933 (a8 deaths from all causes
compared to 17.1 expected). PMen employed before
1933, but for less than 10 years, showed an
increased mortality from lung cancer (5 deaths
against 2.6 expected), but no significant increase
from other causes. Men and vomen vho were exposed
since January 1933 had a mortality comparable to the
national average. Statistical analysis of the trends
indicated a significant reduction of the
occapational hazards of ashestos since 1932 [at
least with respect to hronchial carcinomal.
Chrysotile vas the predominate ashestos type used in
the factory, but small amounts of crocidolite also
were processed.

ASBESTOS; CHRYSOTILE; CRCCIDNLITR: OCCUOPATIONAL
EXPOSTURFE; HUMAN; CAFNCER; CANCER MORTALITY

<370>
tynch, J.R., ®rake lining decomposition products.,
J. Airc volluat, Contr, Assoc., 18(1): A24-B26 (1968).

Only a small proportiom of the asbtestos worn from
brake linings 1s released into the atmosphere as
free fibers. The remainder is converted inte a
dlfferent nonfibrous mineral resulting from thermal
setamorphosis of asbestos. A significant release of
fibers occurred only under conditions extreme enongh
t0 produoce breke failure.

ASBESTOS;: ERVIRONMERTAL COMTAMIRATION

<37
Meursan, L.0d., Plearal fibracalcific plagues and
asbestos exposure., Environ. Res., 2! 30-46 (196R).

Slight {nhalatlion of asbestos, often 20 or 30 years
previcusly, has been assoclated with benign pleural
plagues or malignant diffuse mesotheljowa. Pirect
relationship betveen asbestos exposure and plenral
plaques remalns obscure, however. As yet, only an

association has been demonstrated, not an obvious

causal relationship. Other still unidentified
pathogenetic factors have to be considered, either
as a contributary or sole cause of these lesions.
Farther, occurrence of bilateral calcific plaques
can not ba congsidered prima facle evidence for
ashestos-pneemcconlosis,

ASBESTOS: PLEURAL PLAQUES; CARCER; MESOTRELIOMAZ
PLEORAL CALCIFICATION; HUMAW
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£372>

Mortiser, R.H.; Camphell, C.B., Ashestus exposure
and pleural mesctheliomas., Med., J. Rhust., 55(1Y:
T20-722 (1968) .

Two asbestos workers, aged 62 and 847, developed
dyspnea, chest pain and finger clubbing.
Radiological eramination showed lung fiprosis,
plenral plagues, plenral calcification, and plenral
thickening that suggested mesothelioma. ¥ecropsies
at death confirsed pleural mesothelioma and the
presence of ashestos bodies in both patients; the
neoplasmes Aiffered histologicalliy. Asbestos
exposure in both was sinimal, neither had
significant lang fibrosis, and both patients had
saoked tobacco for 25 to 40 years. These cases are
among the first to be reported in Rustralian
literature,

ASBESTNS; MESOTHELIDMA; DYSPHER; PLEURAL
CRALCTIFICATION; OCCUPATIONAL EXPOSORE; HAUMAN;
FIBROSIS; PLEURLYL PLPQUES; CANCER; ASBESTOS PODTES:
SMOXTING; PIWGER CLOBBING

<373>

Mmotlagh, P.; Falor, %.H., Asbhestos-penicillin
induced pleurcodesis: an experimental study., Dis.
Cheat, S3(1): 89-92 [1968) .

w¥hen introduced into the plenral cavity of dogs, a
penicillin-asbestos paste effectively destroays the
mesothelial lining by abrasion. The mesothelial
layer is completely replaced by a thick layer of
vascular granulomatous tissue whichk obliterates the
pleural cavity, The ashestos powder blankets the
plenral surface, continves the irritation initiated
by the penicillin crystals, and leads to the
production of granulomata and dense adhesions.

ASBESTOS; DOG; PLEURODESIS; PLEURA; GRANODLOMA

<3Tu>

¥ice, C.M.; Ostrolenk, D.G., isbhestosis and nodular
lesions of the lung: a radiologic study., Dis.
chest, 54(3r: 226-229 (1968).

Ashestosis may accur with or vithout the asual
symptoms, Six cases are presented which confire
nodular lesions in radiographs of patients with
asbestosis. Recause complications of ashestosis can
be fatal, ashestosis should be considered in the

di fferential diagnozis of patients vwith nodalar lung
lesions who have been exposed to ashestos.
complications of asbestosis include pulmenary
fibrosis, pulwonary insufficiency, bronchogeaic
carcinosma, malignant mesothelioma, and abdomipal
tumors.

ASBESTOS: ASPESTOSIS; ASBESTOS BODIES; DIAGNOSIS:
FIBROSIS: ROMAN: INSALATION; OCCOPATIONAL EXPOSURE;
VESTTLATORY DEPECTS; CANCER: CAPCINCHA;
MESOTHELTONA; TUMYR

Q75>

¥Woro, L., Occupational and "non-occupational®
asbestosis in Pinland,, Aser. Ind. Ayg. Assoc. J.,
29¢3y: 195-201 (1968} .

Asbestos, like hundreds of other agents, is a
dangerous material that asay jeopardize workers'
health 1if not properly controlled; the incidence of
asbestogis in Pinnish asbestos workers can be
redaced by wodarn industrial hygiene. Anthophyllite
comprises Pinland's ashestos reserves. Too 1{ttle
is known about the danger of non-occupational
exposure to the general populaticn, The mortality
rate from cancer and other walignancles in the
imwediate asbestos area is equal to other rural
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areas of the country, although in asbestos workers
the frequency of lung cancer wight be somewhat
higher. There is enough evidence to kindle interest
in this health problem; wany questions are still
unansyered.

ASBESTOS; ASBESTOSIS; CANCER; HOMAN:
HON-0CCTPATIONAL EXPOSURE; OCCUPATIONKL EXPOSORE:
ANTHOPHYLLITR

<3T6>

tarazzi, P.:; Pernis, B.; Secchi, G.C.: ¥igliani,
2.C., Studies on IN ¥ITRO crtotoxicity of ashestos
dustg,, Med. Lavoro, 59(10}: S61-576 (19f8).

#hen incubated with gquinea pigq sacrophages,
Balangero chrysotile and South African crocidolite
dusts were cytotoxlc. Results shoved a decreased
production of lactic acid, kinetic loss of
fluorcechromasia, and a rapld release of lactate
dehydrogenase (LDA); release of lysosomal enzyme
acid phosphate (APH) was only slightly greater thar
in the controls. The fihrous fraction of the dusts
was more toxic than the particulate fraction,
Pretreatment of chrysotile fibers with
ethylenediaminetetraacetic acid and
pelyvinylpyrrolidone nitrate dtd not modify the
release of LDH or APH, thus snggesting that the
cytotoxic action resides in the physical properties
of the dusts rather than the cheaical compositien,

CARYSCTILE; CROCIDOLITE; CYTOTOXICITY; GHINEA PIG;
BIOCHENMICAL EFFPECTS

<37

Polliack, A.: Sacks, M.I., Prevalence of ashestos
bodies in basal luong smears.,, Israel JF. wed. Sci.,
u: 223-226 (196B).

Ashestos bodies were reported in basal lung smears
from 26 out af 100 consecutive auntopsiesg in
Jerasalem. The clinical pathology study revealed
that 29.1% of the males and 22.2% of the females
showed a presence of asbestos bodies. This
incidence of asbestosis as well as pleural and
peritoneal mesothelioma can be expected to increase
with the increasing ase of ashestos, particularly in
urban settings. Ashkenaqgl Jews had a statistically
higher incidence of asbestos bodies than other
Jews, Ashestos exposure was not due to occupational
exposure, Differentiation hetween true ashestos
bodies and pseudcashbestos badles i{s described.

ASBESTOS; ASBRSTOSIS; MESOTHARLIOMA; ASBRSTOS BODIES:
ENYTIRONNENTAL CONTAMINATION; AUMAN; NON-OCCUPATIONAL
EXYPOSURR

<378>
PFedaksie, ¥.0D., Ashestos and neoplasia., 5. Afr.
Med. 3., 42014} 325-326 (1968,

Paphasis has shifted from occupational asbestosis to
merely casual asbegtos exposure ag the cause of
palignancy, Ashestos may be a true carcinagen or a
co-carcinegen giving rise to an increased incidence
of tnwors. Desonstration of asbestos bodies in
large numbers of urban dwellers lends support for
the condemnation of ashestos. Inspection of causal
concept reveals potential problems: Cigarette
smoking and atmospheric pollutants other than
asbestos induce bronchogenic carcinoma; mesothelioma
uay not exist as a dlstinct entity. The association
between asbestos and neoplasgia needs reevaluation to
halt the risk of assumption and to carefully
reappraise the sitvation by all available msethods.

ASBESTCS; ASRESTOSTIS: CANCER; ENVIRONMFPNTAL

CONTANINATION; HUMAN; MESOTHELYOMA; NROPLASH;
GASTROINTESTINAL; CO-CARCINROGEN; SHORTING
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foe, ?.3.C., Some recent developments in the field
of cancer causation., The Veterinary Annual, XIX +
311p. Pool, W.h. (Rditory, John Wright and Sons,
1td.: Bristol, Fogland., pp. 170-178 {1968y,

Recently there has been an {ncreasing risk of Jlung
cancer in persans occupationally expasged ta
asbestos. The latent period for mo=t lung cancers
is #ell {in excess of 25 vears, The use of effective
dust controls {n wark areas has detayved death froa
asbestosis and increazed the time during which lung
cancer may develop: the latest figures inrdicate that
wore than 50% ¢of persons vwith asbestosis will
develop lung cancer. Since 1960, pleural and
peritoneal mesotheljioma has beeéh associated with
ashestos exposure: in manvy patients vho develop this
rare tumor, the extent of exposure is insufficient
to cause ashestosis,

ASBESTOS; ASBRSTOSTS; CANCER; MESOTHELTIONA; WURAN;
OCCUPATIONAL BYPOSURE; LUNG

<380>
Roe, P.J.C., Fyperimental asbestos carclnogenesis,,
Pood Cosmet. Torxicol., 6(5): 566-56B {1968).

Sone eonths after six subcutaneous infections of
agbestos fibers totaling 60 mg of ecrocidolite,
amosite, extracted amosite or chrysotile, marked
changes were observed in the mescthelial and
submesothellal tissues of CBA mice. Tkese changes
consisted of the deposition of asbestos fiders,
thickening and edema, inflammatory infiltration, and
cellalar proliferation. Tn ten animals changes were
reqarded as malignant mesotheliosas {four
peritoneal, four pleural, and tvo involving both
peritoneus and pleurae). The incidence of
mesothelial changes was lower in respense to
extracted asosite and crocidolite than to craode
fibers.

ABNSITR; CHRYSOTILE; CROCTDOLITE; WESOTAFLIOMA: ROOSE

<381>

®oysll, ®.J., The health of the public and ashestos
usaqge., J. Pov, Inst. Public Health, 31:126-1u4b
(1968 .

The relation of increasing asbestos use to public
health is emphasized by describing: history, types,
properties, production, uses, health tisks,
mesothalioma, diagrosis, pathology, histology, and
latency perjod. Non-occupational mesothelioma cases
due to both domestic and environmental exposure in
londen {4%) and Sauth Africa are reviewed.
f‘rocidoljte appears to bhe the most dangerous
ashestos.

ACTIKOLITE; ANMOSITE; ANPHYSOLE; ANTHOPHYLLITE;
ASBESTOS; ASBESTOS BNDYES; ASBESTOS MIRING;:
CHRYSOTILE; CROCIDOLITE; HOUMAN; NESOTHELIOMA;
BON-OCCUPATIONAL EXPOSORE; OCCUPATIONAL RXPOSURE

<382>

Rusby, M., Plenra! sanifestations following the

inhalation of asbestos in relaticn to palignant

change., J, Roy. Rav, Med, Serv,, S8 ({2)r 182-1n8
(1968,

Thickening of the pleura with horn-1ike plagues has
been 3 long recognized feature of asbestosis, but
only recently has holly-leaf calcitication been
assoclated with ashestos inhalation. Tt is possihle
that the less concentrated exposure enconntered from
environmentel ot domestlc sodrces, as opposed to
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industrial exposure, may determine whether a person
gets pleurtal manifestations rather than pulmonary
fibrosis, Years pass for pleural calcification to
sanifest overtly; x-ray visualization ig possible in
5 tg € years. The relationship hotween serosal
aalignancy and the inhalation of asbestes also has
been recently established.

THHALATION; PLEURAL CALCTFICATION; OCCUPATTOMNAL
EXPOSORE; NOW-OCCUPATIONAL EXPOSURE; ASBESTOS; X-RAY

<383

‘secchi, 6.C.; Rezzonlco, A., femolytic sctivity of

ashestos dusts., Med. Lavoro, S9(1y: 1-5 (1968).

Using human ervthrocytes IN ¥ITR?, the hemolytic
activity of crocidolite, amosite, chrysotile, and
anthophyllite was Aetermined., Chrysotile had potent
heaolytic activity, vhereas the other fibers were
either inactive or weakly lytic. Chrysotile
adsorbed two erythrocyte enzymatic
proteins--acetylcholinesterase and lactate
dehydrogenase, The hemolytic activity of chrysotile
may relate to the adsorptive capacity of the dast
for the erythrocyte sembrane components.

ANOSTTP; ANTHOPRAYLLITE; ASBESTOS; CHRYSOTILFR;
CROCIDOLITE; HEMOLYSTS; CYTOTOXICITY; CELL COLTORE:
AOHAN

<3gu>

Selikoff, TI.J,; Hammond, B.C.; Churg, J., Ashestos
exposure, smoking, and neoplasia., J. Amer. ¥ed.
Asgoc., 208 (2): Y06-Y1D (Y96RY.

The risk of death by bronchogenic carcinowa in
ashestos insulation workers is about 7 or 8 times
higher than expected. Over a S2-month period, 370
workmeén were observed and followed medically -~ 283
were tegular cigarette smokers, B7 were not.
Rronchagenic carcinoma clajiesed the lives of 28
smokers--only 2 deaths from thls cause were
expected; no non-smokers died from this disease.
Calculated resdlts indicate that in asbestoes workers
who swmoke, the risk of dying from bronchogenic
carcinoma 13 about 92 times greater than for wen
vhao peither smoke cigarettes nor work vith asbestos.
Asbestos exposure should be winlaized, asbestos
vorkers who smoke should stop lsmefdately, and those
not smoking should never start.

ASBESTOS; CRRCER; CARCINOMR; HONAR; INSULATION
WOREKERS; WEOPLASN; OCCUPATTONAL EXPOSURE: SMOKING:
CO-CARCIROGEN

<3B85>
Sheers, G.; Teapleton, L.R., Bffects of ashestes in
dockvard workers., Brit. Med. J., 3: 574-579 (1968).

The prevalence of asbestos assoclated ahnormalities
and their relation to exposure were studied hy means
of a one-in-ten survey of 15,000 naval dockyard
wockers, Of the 9b% examined, 3% had experienced
continuous o¢cupational exposure whereas neacrly half
the remainder had been exposed intermittently.
Planral fibrosis was wore prevalent in continuously
exposed workers {28%) than those with least exposure
{1.9%). Polmonary fibresis occurred mestly in
laggers and sprayers vho had been continuously
exposed for 15 to 20 years. 1In the last 3} years ten
cases of pleural mesothelioma bhave occurred; a large
nusher of workers appear to be potentially at risk,

ASBESTOS; FIBROSIS; HUMAM; MESOTHELTOMA;
OCCUPATIONAL EXPOSURE; SHIPYARDS
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<386>

Smith, P.G.: Aiggins, P.; Park, ¥.D., Peritoneal
mesotheliona presenting surgically., Brit. 3. Surg.,
55(9): 6B1-68L (196B).

peritoneal mesothelioma often is indistinguishable
frox carcinomatosis peritonei because of the
simjlarity in tupor growth. One must establish an
acenrate diagrosis to assess the risk assoclated
vith asbestos exposure. Two cases of peritoneal
aesothelloma are presented along with a review of 10
clinical cases. One case involved a Si-year-old man
who had applied asbhestos linings to pipes for more
than 15 years; the other man, 50 years old and the
brother of case 1, insulated plpes and hoilers for
36 years.

ASBESTOS; ASBESTOS BODTES: ASBESTOSIS; DIAGWNOSIS:
HOMAR; OCCUPATIORAL FYIPOSURE; PERITONEOM;
HESOTHELIOMA; INSULATIOR SORKERS

<387>
Stumphiusg, J.; Mever, P.B., Asbestos bodies and
mesotheliomna., Amnn. Occop. Hyg., t1: 283-293 {1968y,

of the 21 cases of mesotheliomas reported in the
Province of Zealand in the Wetherlands durlng a
three year period, 17 cases occurred in former
eaployees of the same shipyard. oOnly slight
exposirte to asbestos occurted to these workers but
pearly all had been exposed to high concenttations
of iron oxide. Antopsy examinations of lung tissue
revealed obtects siwilar to asbestos hodies but no
trace of asbestosis. Electron diffraction studies
showed that the cores contained ashestos of the
asphihole type, thus proving that they were not
psendomorphic, Simultanecus exposure to low
concentrations of ashestos and high concentrations
of iron oxide raises suspicion that iron oxide
pright be an important cofactor in the genesis of
pesothelioma in =hipyard workers.

HOMAN; ASBESTONS:; ASBESTOS BODIES; MESOTHELIONA;
OCCOPATIONAL EXPOSURF; AMPRIBOLE; SAIPYARDS;
CC~CARCINOGEN; CANCER; LURG

<398

Suzukl, Y.; rhurg, J.; Smith, W.F., Phagocytosis of
ashestos fibers by epithelial cells.,, lah. Invest.,
18% 335 (19€8) .

Aayster lungs were examined at various intervals
after intratracheal infection of 1 mg of chrysotile.
Phagocytosed fibers becaze located mostly in
avelolar macrophages but also within vacuoles of
both A and B type alveolar epithelial cells and
terminal bronchiolar cells, Asbestos fibers had
little effect on the structure of tronchlolar cells
in type A. However, type B cells tended to lose
microvilli and osmiophilic lamellar bodies and to
develop lysosomes.

ASBESTOS; CHRYSOTILE; HAMSTER; PRAGOCYTOSIS;
WACROPHAGE; LUNWG
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<389>

Timbrell, Vv.: Glbson, J.C.: Wewster, I., UICC
standard referehce samples of ashestos., Int. J.
Cancer, 3{3): GO6-80B (1968).

pifficulties in interpreting and cosparing
biological effects of asbestos In animal and husan
lung tissue:have necessitated preparation of
standard reference samples of each asbestos type.
Pinerass of milling samples must be unifora so that
each sample contains approximately equal proportions
of respirable dust, is distinectly fibrous, and
contains fibers up to 150-200 wmicrons long.
Homogeneity of samples can be assared by an
intersediate wixing stage using a mechanical
blender. Other uniformities suggested by the

Comui ttee on Ashestos and Cancer include preparation
of samples, use of material, and distribution to
various experimental laboratories.

ASBESTOS; STANDARDS: ANOSITE; ANTHOPRAYLLITE:
CARYSCTILE; CROCIDOLITR

<390>

gtiditan, M.D.; Gross, P.; DeTreville, R.T.P.,
Ferruginous bodies in human lungs: prevalence at
randow autopsies., Arch, Environ. Health, 17{3):
327-333 (1969).

Ferruginous hodies with transparent or invisible
central filaments were found in lung tissue from 97
of 100 random autopsies of city dwellers who had not
been occupationally exposzed to dust particles. ¥Wo
apparent association was evident between
malignancies {32 cases) and the relative abundance
of ferrugqlnous bodies: rarely was pulmonary fibrosis
or necplasm associated with these bodles. Although
two cases of primary lang cancer were diagnosed in
reti ho mesothelioma or asbestosis was found.
Fpidemiologically, the significance of these
findings must await identification of the central
core of tha ferruginous bodies.

ASBESTOS; ASBESTOS BNADIEBS; CANCER; PERPUGINOUS
BODI®S; ASBESTOSIS; FIBROSIS; AUMAN; NEOPLASH:
BESOTHELIORMA; NON-OCCUPATIONAL EXPOSURE

<391>
vigliani, B.C., The fibrogenic response to
ashegtos., Med. Lavoro, 59(6-7y: 401-810 (19A8y .

A halt century of experience in clinical and
pathological observations of human ashestosis
indicates that all types of ashestos ate fibrogenic
if inhaled in sufficient amonnts over a long period
of time. The guestion that rewalns unansweregd is
vhether one type of ashestos is more fibrogemjc than
others. The mador fibrogenic pathways involve the
direct stisulation of fibroblasts, conversion of
mactophages and glant cells into fibroblasts,
release of a flhrogenic factor from macrophages, and
appearance of giant cells vhich release a fibrogenic
factor. Three theories hypothesize the fibrotie
action of ashestos: Mechanical Theory - irritation
and microwounds are produced hy fibers; Chemical
Theory -~ fibers dissolve, liberating fibrogenic
comapounds; and Surface Theory - the surface and
shape of asbestos lead to fibrogenesis.

AMOSTTER; ANTHOPHYLLITE; ASBESTOS; CHRYSOTILE;
CROCTILCLITE; PIBROGENIC TISSOE RESPONSE; HUMAW
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¥igliani, E.C.; Ghezzi, I.: Maranzana, P.; Pernis,
B., Fpidemiological stady of asbestos workers in
lgg:gern Italy., Med. Lavorc, 59(B-9): 081-48%S

( (I

From April 1983 to December 1967, 288 persons
receiving disability compensation for asbestosis
died in Ttaly (Pledmont, Lombardy, Liguria); 32
worked in asbestos mining, 167 in manufacturing, 60
{n ashestos-cement production, and 35 in insulstion
works, Of these deaths, 28({10%} died from lung
tumor or mesothelioma of the pleura, 36 from
necplasia at other sttes, 93 from complicated
cardio-respiratory disease, 22 from tuterculesis, B?
from other caunses, and 28 from undeternmined causes.
The incidence of lung cancer among male asbestos
vorkers was tvice as high as that of the general
population 4in ®iltan and Turin, and eight tiwes
higher than that of silicotic patients who Adled in
the same period. Miners exposed only to chrysotile
had the lowest incidence of lung tumors,

ASRESTOS; ASBESTOSIS; CANCER; CHRYSOTILE:
MESOTHBLIOMA; OCCUPATYIONAL BYPOSORE; ASBESTOS
NINING; IRSULATION WORKERS: WEOPLASIA; AOHAN

€393>
Walton, ®.:; Skeoch, T., Diagnosis of ashestosis by
needle lung hiopsy., Thorax, 23: 586-562 (1968).

Seven of nine confirmed cases of asbestosls were
verified by needle blopsy. A significant advance in
dlagnosis has been made by use of the Jack needle in
lang bicpsy; the technigue enables precise

histologic diagnesis, Detailed case histories are
presented along with the advantages of the procedure.

AONANS ISBBSTDSfS: DIAGROS IS INHALATION;
DCCOPATIONAL, EXPOSORE
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8rovet, S5.: Bignon, J.: Bonnauwd, &.; Gomi, J.%
Chretien, J.; Parlente, R., Pleural calcifications
asgoclated with an asbestos conlosls detected by
exantnation of wmicrospecimens #with the polarizing
alcroscope., J. Pr. med. Chir, Thorac., 21(2):
181-196 (1967},

Bilateral pleural calcifications were radiologically
datectad in tvo wen., Roth, aged &1 and %6, wvere
ashestos vorkers. Routine histology vas
inconclusive: mineralology with polarizing
mlcroscopy of visceral pleara and bronchial wall
tissue specimens revealed tremolite .asbestos and
crystals. Pecause asbestos bodies in dust are
nonspecific and variable, testing wethodology as
degcribed is both precise and specific for ashestos
body detection in aniaal tlssues.

ASBESTOS; OCCUPATIONAL FYPOSURE; PLEORAL
CALCIFICATION: ASBESTOS BODIES; ANALYSIS; DTAGNOSTS;
ROMAN

£395>
Collins, T.7.9., hsbestos-the lethal dust., 5. hfr.
Med. J., #t{26): A39-686 (1967).

The history of asbestos, its prodaction and 1its
warious propertiss are discussed, along with the
bazards of ashestos exporure in relation to health.
Studies of occupational and non-cccupational
exposure and the resulting pathological conditlons
are revieved.

ASBEESTOS: AMPRIBOLE; CROCIDOLITE; AMOSTTE;
TREMOLITE; ANTHOPHYLLITE; ACTINOLITE; CHRYSOTILE;
ASBESTOS MINYNG; OCCUPATIONAL EXPOSURE;
BOR-OCCUPATIONAL BXPOSURE; ASBRSTOSIS; NMESOTHWLIONA:;
PIBROSIS{ CANCER; HUNAN
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<€I96>
Cooper, W.C., Asbestos as a hazard to health., Arch.
Environ. Aealth, 15: 2B5-289% (1967,

The world production of asbestos in 1965 was sore
than 3.5 million tons (90% consiats of chrysotile).
The increasing use and indespensibility of ashestos
requires the reexanipation of dust standards. The
demonsatration of ferruginous bodias in 25-50% of
many urban populations indicates an urgent need to
pagitively identify the causgatiwe fibersz, Cofactors
such as cigarette smcke, metal contaminants and oils
in ashestos may act synergistically with asbestos in
producing wmalignancies of the pleura and peritoneun.

ASBESTOS; PERRUGINCUOS BODIBS; CO-CARCIROGEN; TRACE
METALS; SMOKING; ASBESTOS BODIES; ERVIRONMENTAL
CONTANIFATION; RON-CCCOPATIONAL EYPOSORE; CANCER;
HURAW
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Cralley, L.J.; Keenan, ®.G.; Lynch, J.R., Exposure
to metals in the manufacture of ashestos textile
products., Amer. Ind. Fyg. A&sscc. J., 28(1) &52-861
{1967). :

Asbestos textile workers in the past were exposed to
ajirtorne dust contaiping significant awounts of
nickel, chromiue, manganese and other metals, dve to
poor dust controls in the textile plapts. In
additien ta the naturally occurring metal content of
agbestos ore and fibers, the abrasive action of
asbestos on metal equipment used for milling and
processing the fibers contributes wetals to the
resul tant asbestos product. FPurther study should
determine the etiologic role of trace wetals in
puluonary disease related to asbestos exposure.

QCCURATIONAL BXPOSURES ASEPSTOS; TEXTILE INDOSTRY:
TRACE ‘NETALS; HUMAN; RESPIRATORY DISEASE;
CARYSOTILE; ASBESTOS MIRTING

<398>

Davis, J.M.G., The effects of chrysotile asbestes
dust on lung macrophages maintained in organ
culture., 'Brit, Trp. Pathol., BB{8): 370385 {1967y,

Small sectiors of adult guinea plg lung were
infected with chrysotile dust and maintalned in
organ culture for 10 to 18 Jdays. Dust wvas
incorporated in phagosomes by most of the lang
macrophages vithin two hours; duast was not found in
any other cells. UOsnally, the dust was liberated
into the macrophage cytopiass dnme to phagosome
rupture, or walled np in dense residual bodfes,
Rovever, some of the macrophages eventually were
converted to fibroblasts, with the dust remaining in
the cytoplass.

CHRYSOTILE; ASBESTOS; WACROPAAGE; GYART CELL:
FIBHOBLAST; GUINBM PIG; LURG; ORGAN CULTURE

<399%

Delord, W.; Dusserre, P.; Wichiels, R.; Portier, A.,
Pulgonary ashestosis and peritecneal mesothelioma.,
3. Fr. ded, Chir. Thormc., 21{4): 839-088 (136T).

A male pensioner who worked in an asbestos factory
for 36 years died of typlcal peritoneal mesotheliosa
following a long history of ashestos pulmonary
fitroats. Paraneaplastic paendouyelosatas
hematologic syndrome was prasent also.

ASBRESTCS; OCCUPATIONAL EXPOSURE; PIBROSITS:
MESOTHELIOMA: CANCER; PERITONEUN
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<a00>

peny, W.G.; Adler, H., Ashestosis and salignancy.,
Amer, J. Roentgencl. Radiaom Ther. Wacl. Fed.,
100(H : 597-602 {1967 .

Asbestos industries have bean negllgent in accepting
the responsibility for hazardous working conditions,
excessive prodaction of ashestos products for public
use, and indescriminant pollution of the environment
with asbestos wasgtes. 0Only aild, brief, asbestos
exposure {occupational or non-occupational) is
necessaty to produce asbestosis and pleural
mesathelioma. The occurrence of ashestosts in wild
baboons, donkeys and rats near mining areas in
South Africa supports evidence that ashestos
pollution may be contributing to the declining
quality of urban health near asbestos mines and
factories,

ASBRSTOS; OCCUPATIONWAL EXPOSORE; FMNVTRONMEXTAL
CORTANINATION; NON-OCCUPATIONAL EXPOSURE;
ASBESTOSIS; PLEURA] MESOTAELIOMA; RUMAW

<a01>
#tder, J.L., Ashestosis in Western aAustralia.,
20132 579-583 (196 .

Thirty-one cases of ashestosis and asbestosis with
silicosis have heen studied in a hospital in Perth,
Aastralia over & five year period. Twenty-eight of
these worked at an asbestos uine-mill and 3 at an
asbestos cesent works. fiistory of exposure,
pulmonary function tests and radiclogical changes
were used to diagnose ashestosis. Txposure for 1
1/2 to 12 vears at the mine was sufficlent to
produce disease and death in 7 cases, while at the
cement vorks a period of 17 to 27 years vas
necassary to prodace Jisability and one death.
Pulsonary infection seems to accelerate the progress
of the disease. Once radiologlically evident, the
diséase iz well~advanced. FRadilological exaws can be
of disgnostic benefit but are very difficalt to
interpret even by experts. Changes in vital capacity
say be more reliable =ince they may occur before
radliological changes. Steroids are to be avolded in
treataent of ashestosis.

ASBESTOSIS; ASBESTOS: CHRYSOTILE; DIAGNOSIS; WATTR
ASRESTOS; CROCTIDOLITF; BLUE ASBESTOS; AMOSITE;
SILICOSIS; X=PAY; OCCUPATIONAL EXPOSURE: FINGER
CLGBPING: ASBFSTOS MINING; HUMAN

<a02>

Preundlich, I.M,; Steening, R.R., hsbestosis and
assoclated medical problems., Radioclogy, 89(2):
220-229 (196N,

In 56 of 187 ashestos workers studied, pulsonary
roentgenclogic changes were evident, The sost
cowmon finding was plenral thickening —- freguently
asgoclated vith parenchysal fibrosis.

ASBESTOSYS; ASEHESTOS; CHRYSOTILE; CROCIDOLITE;
AMOSITE; PLEURA; RESPIRATORY DISEASE; OCCUPATIONAL
EYPOSURE; X-RAY; PIBROSIS: HOMANW

<403>

Gandevla, B., Palmonary function in asbestos
workers: A three-year follow-up-study., J. Asecr.
Revw. Resp, Dis., 96(3): 420~427 (1967 .

Ventilatory function was measured in 41 male workers
engaged in the manufacture of ashestos. The tvelve
workers vho vere left in the 3 1/2 year interval
between survevs wvere found to have a significanly
lower vital capacity and a significantly higher
veptilatory requirement doring exercise than those

398

vho resainad in this work, probably hecavse, on the
average, they were 9 years older and had & more
yeatrs exposare ip tte asbestos industry. Compared
to controls, the ashestes workers demonstrated a
greater decrease in forced respiratory volumse than
expocted with greater changes in vital capacity and
ventilatory regquirement., Functional abnormality is
consistent with but not predictive of asbestosis,

ASBESTOS; OCCUPATIONAL EXPOSORE; HOMAN; VENTILATORY
DEFECTS )

<udn>

Ghezzi, I.; Moltenl, G,; Puccetti, U., Ashestos
bodies in the lungs of inhabitants of Milan., Ned.
Lavoro, 58{3: 223-227 {(196T).

rsbestos bodies were found in 51 of 100 suhqects (6B
men and 36 womeh) stndied at autopsy. OF the 51
positive cases, ULY¥ vwere women. Ashestos bodies were
found more frequently in the older people and in
those demonstrating pulmonary edema. A slight
pulwonary fibrosis vas found in one case but no
asbestosls vas demonstrated clearly. Yo pleural
plagues or thickenings were found in the % subdects
examined for these effects, although ashestos bodies
were found in some. The age range of this
non-occupationally erposed qroup was from 25 to R3
years.

PLRORAL PLAQUES; FIBROSIS; WON-OCCUPATIONAL
EXPOSURE; ASPESTOS; ASBESTOSIS; ASBESTOS BODIES:
LORG; HOMAW

<05y
Graham, J.; Graham, R., Ovarian cancer and
ashestos., Enviroen. Res., 17 115-128 {1967} .

Ausan ovarian cancer morphologically resemhles
mesotheliomatas, and clinically has been reported in
assoclation with asbestosls. To determine the
effects of asbestos on ovarles, tremolite (2.5% in
tap vater) was injected intraperitoneally into Swiss
wice (0.1 ccY, haesters (0.2 cc), guinea pigs (0.5
cc) and Natch rabbits (1.0 ccy. The indection was
repeated once & weeX from ¥eek 10 through 12 of the
experiment. ¥o abnormalities were found in the
hamsters, alce, or controls; {n these species a
peritoneuw layer protects the ovaries from contact
with asbestos, At weeks T and 17, 2 of 10 rabbits
and 2 of 16 quinea pigs had developed ovarian
epithelial abnormalities which were similar to those
seen in sarly ovarian lesions in hagmans.

ASBESTOS: MESOTHELIOMA; ASBESTOSIS; GUOINZ2a PIG;
RABBIT; NMOUSE; TREROLITE; CANCER; AUMAN; OVARY

<Uo6>

Gross, P.j Cralley, L.J.; DeTreville, P.T.P.,
"Rshastos® bodies: their nonspecificity., Amer.
Ind. Byg. Assoc. J., 28(1): Ha1-5042 (1967 .

"Asbestos® bodles formed in the lungs of hamsters
injected intratracheally with fllamentous respirable
particles of aluminua silicate. These bodies develop
in the lung as a pulmonary responsge to forelgn
substances and, unlesas identified uneguivically,
some confusion might exist by calling them ashestos
bodies. The term "ferruginous body" is sanggested
for the iron containing body which forms in response
to nonashestos dust In the lungs.

ASRESTOS BODIBS: HAMSTER; LUWG: PERROGINOOS BODIES
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Gross, P.; DeTreville, R.T.P., Experimental
asbhestosis: studies on the progressiveness of the
pulmonary fibrosis caused by chrysotile dust., Arch.
Enviroen. Realth, 15: f18-68%9 (1967 .

Gainea pigs, rats, and hamsters were eyposed to
verlous burdens of chrysotile dust by inhalation and
by intratracheal injection. MAsbestosisz in rats is
noenprogressive; asbestotic lesions heal in the
absenrce of ashestos bodlies and in the presence of
chrygotlle fibers vhich become entrapped in scar
tigsue. There is a considerable reductlon in the
asonnt of Aust in lung sections one year after
exposure compared to directly after exposure. Tn
haesters, lesions are progressive and 4o not heal;
deasonstrahle angunts of ashestos dest it lung
sections are d1ffusely distributed. 1tno guinea pigs,
the early asbestotic lesion is simtlar to that of
rats, bhut further study is needed.

RAT; AAMSTRR; GOIWEA PIG; INHALATION;
PHEUMOCONINSTIS; CHRYSOTILE; ASBESTOS BODYES;
ASBESTOS1I5; LUNG

<aga>

Gross, P.; DeTreville, F.T.P.: Talker, E.B.;
Kaschak, A,: Rabyak, %,A., Experimental ashestosis:
the development ¢f lung cancer in rats with
pulaonary deposits of chrysotile ashestos dust.,
Arch, EBnviron. Health, 15: 343-355 {1967 .

One hundred thirty-oné rats were exposel to finely
#illed chrysotile at air concentrations of 52 to 146
ng/cubic peter for 6 hrs. a day, % days a week, for
a payimue of £2 weeks, Half of the rats alsg were
exposed to sodiup hydroxide (NaOR) to reduce lunrg
clearance, thereby maximizing dust retention and
pathogenicity. Primary malignant lung tumors
developed in 31X of these surviving 16 months or
pore; tunor Incidence in NaQH-treated rats was 43y
=~ twice as high as in rats treated only with
ashestos. Cancer induction also may involve trace
wetals {nickel, chromiom, cobalty introduced by the
hanmer nilling of ashestos.

ASBESTOSIS; PAT; CHRYSOTTLE; CARCINOMA; SARCOMA:
ASBESTDNS: CANCER; TUMOR; TRACE WETALS; LUNG;
CO-CARCIFOGER

<09

feimann, #., Status of alr polletion health
research, 1966., Arch. Environ, Health, 1i4: 4B88-T03
{1067 .

A brief historical review captures the potential and
real health hazards of ashestos ait pollution.
Tnhalation of asbestos poses serious health risks.

ASBESTOS; ENVIRONMERTAL CONTAMINATION; INAALATTOR

510>

Holmes, A.; Morgan, R., Leaching of constituents of
¢chrysatile astestos in viva., Nature, 215: db4t-0u62
{1967 .

radioactive chrysotile flbers, suspended in
physiologlc saline, were injected intrapleurally (3
#9) in two 3-sonth-0ld rats. Small amounts of the
radionaclides (scandium, chromian, iron, and cobalt)
vere found in the feces and in all tissues. Royewer
at B and %0 days after treatment, 90% of the
radicactivity repained in the pleural cavity and
lungs, indicating that translocation of asbestos
fihers fros the lung area is a slow process.

CHARYSOHTILE: TISSUE DYSTRIBUTION; RAT; LONG; PLEURR
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<a11>»

Jagatic, J.; Rabnitz, W.E.; Godwin, M.C.; Weiskopf,
®.R., Tlssue response to intraperitoneal asbestos
#ith preliminary report of acute toxicity of
heat-treated ashestos in mice., Environ. Res., 1:
217-230 (1967),

mice indected intraperitoneally with chrysotile
ashestos demonstrated an extepsive fibhrous tissue
réaction vhich was proliferative, granulomsatous, and
invasive. Tntraperitoneal indection of ashestos
that was subjected to heat (1000 C for 3 hours)
produced acute toxic reactions; death occotred in 26
of =0 mice within 36 hours, and % more died after u8
hours. Survivors recovered well and were alive 7
months later.

FIBROGENIC TTSSUE R®SPONSE; ASBESTOS; MOUSE;
FIBROSIS; MESOTHELIOMA; PLEURA; PRRITONEUM;
CARYSOTILE

<0V

Xennedy, ®.C.S5.; Routledge, ®., Investigation of a
mfnor ashestos hazard., RBrit. J. Ind. Med., 208:
232-239 (19F7y,

Exanination of 12 workers who experienced ainimal
ashestos exposure included: occupational historys
syaptcmology; clinical examination; and
physiclogical tests (spirometry). Out of 10
trans former workers who used ashestos, two showed
winor vadiological and physielogical polmonary
changes correlated with early: ashastosis. Two
insolation workers who engaged in ailling and
grinding ashestes sheet (5 and 23 years exposure)
shaowed s{allar hut more progressive signs and
symntons due to higher ashestos exposure levels.

:

ASBESTOS; OCCUPATIONAL RXPOSORE; ASBESTOSIS:
DTAGNOSTS; INSUOLATION WORKERS; RRESPIRATORY DISEASE;
HUMRN .

<413y
Lieben, J.; Pistawka, A., Mesothelioma and asbestos
expogtre., Atch. Boviron. Health, 143 S59-563 (1967).

Retrospective histories were recorded for L2 cases
of mesothelloma to correlate the malady with
exposure to ashestos. Ten patients worked in
ashestos plants, R lived or worked close to asbestos
plants, 3 were famjly members of ashestos workers,
Ashestos exposure was sffirmed in an additional 10
cases, and the remaining 11 had no history of
ashegstos exposure.

RESOTHRELTIONA; ASBESTOS: PLEORA; PERITONFPOM; ASBESTOS
BODYES; LUNG: CANCER; OCCURATIOWAL EYPOSORE; AOMAN

< 18>

Mac¥ab, G.; Aarington, J.5., Raemelytic activity of
asbestos and other wineral Adusts., Watuere, 21%:
§22-23 {1967 .

Signi ficant hemolytic activity in vashed sheep RBCs
was found for: (1) chrysotile; (2} serpentine,
crystalline and amorphous silica: (3% silicic acid
powder and (4) silica gel. Amosite, anthophyllite,
and crocidolite gave negative results.

ASBESTOS; REANLYSIS; CARTSOYILE; AMOSTYTE:
ARTHOPRYLLITR; CROCIDOLITE; CELL CULTORT
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<Bi8>
Newhouse, M.L., The medical risks of exposure to
asbestos., Practitioner, 199: 285-293 (146M .

Asbestas is the generic name for varieties of
fibrous mineral silicate consisting mainly of
crocidolite, amogite, chrysotile, and anthophyllite.
The resistance of asbestos to heat, friction, and
acid combined with its tensile strength and )
flexibility have made it ugeful in more than 1000
applications. World consumption is more than 3
#illion tons per year; chrysotile, a maghesiom
ailicate, conprises 93% of the sutput.

approrimately 2/3 of the ashestos produced is used
in cement products. High incldences of health
disorders such as asbestosis, bronchial carcinoma,
mesothelioma of the pleura or peritoneus, and
gastrointestinal tumors occur among exposed wvworkers,
particulary in ashestos ainindg, milling, textile,
cement, fnsvlation and lagging occupations. However,
occupational hazards can be minimized by
engineering methods of dust control, continual
scnitering of dust concentrations in work areas, and
strict codes of practice for the workers, Domestic
exposure to dust on the.clothes of relatives in
asbestos occupations, and residential exposure in
areas near factories and mines also cause asbestos
related diseases.

MESOTHPL TOMA; ASBRSTOS; CROCIDOLITE; AMOSITE:
ANTHOPHYLLITE: OCCOPATIOWAL EXPOSURE; TOMOR:
ASBESTOSIS: CARCINOMA

<n16>

Worwood, W.D.; Poaqua, P.A., Asbestos—-an
environmental health hazard., Worthvest Med., 6A(9):
821-828 (1967 .

Bath occupational and nonm-occupational ashestos
exposure are becoming increasingly sore hazardous as
maltiple adverse biological effects are being
recoqnized. Digeaser and biologlcal effects
recognized are: bronchlectasis, asbestosis, chronie
pneumonitis, esphysema, chronic pleuritis, pleural
plagues, corpulmonale, carcinoma of the lung,
diffuse mesathelial tumors of the pleura and
peritoneum, gastrointestinal tumors and possibly,
avarian tumors. The latent period between last
asbestos exposure and disease signs and symptoms say
extend 30 to 40 years. Pour selected case studies
demonstrate asbestosis with pulaonary emphysema and
corpulmonale, asbestosis vith lung cancer,
nesotheliowa, and rectal carcinoma in workers
exposed - to ashestos. T

ASBESTOS; ASBRESTOSIS: CARCER; CARCINOEA;
EAVIRONMENTAL CONTAMINATION; HONAW; MESOTHELIOMA:
OCCOPATIONAL EXPOSURF; GASTROINTESTINARL

ECR R

tennarola, R.; Eliseo, ¥., Cvtologic marphology of
the sputus in asbestosis of the lung., Polia Medica,
51y 1-12 (19R7) .

Sputus from 30 ashegtosis patients vas examined
using the Papanicolau and Sirtori techniques. .
Asbestos particles were fouand aleong with cell
metaplasia and changes in nuclear structure with
dismorphic trace.

ASBESTOS: ASBESTOSIS; ASBESTOS BODIES; CANCER; HOMAN
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Roherts, G.H., Asbestos bodles in lungs at
necropsy., J. Clin., Pathol., 20: 570~573 {(196T).

The incidence of asbestos hodies in 10D consecative
ndnlt necropsles was Investigated in Gglasgoew,
Scotland, pear an industrial shipbuilding area.
Asbestos hodies were found in 23 of 52 males, and
none of 18 females. Anong cases shoving asbestos
bodies, %1 had hyaline pleanral plagues, 1 had
ashestosls apd 3 had bronchial ecartinomas. The
occupational histories were not known.

ASBESTCS BODIES; PLRURAL PLAQUES; SHIPYARDS:
ASRESTOSTS; CARCINOMA; HOMAW; OCCOPATIONAL BIPOSORE;
NON-OCCUPATIONAL EXPOSOURE

<4 19>

Foe, ¥F.J.C.; Carter, R,L.; Walters, #.hk.; RAarington,
J.5.; The patholocical effects of subcutaneous-
indections of asbestos fibres in mice: migration of
fibres to submesothelial tissues and induction of
wesotheliomata., Int. J. Cancer, 2: £2B-R3IB (1967},

Asbestos, when injected subcutaneously in female
nice, is widely but selectively disseminated and
accumulates ln serosa) sembranes of the thorax and
abdomen. The resultant presence of asbestos avokes
a varied and vigorous cellular response, sometimes
leading to mesotheliomata. These observations are
equally applicable to amosite, crocidolite, and
chrysotile-~all three induced hoth infection<site
tusors and distant mesothelfial changes, " ®emoval of
mineral oils frow asbestos aay reduce
carcinogenicity.

BOUSE; ASBESTOS; MESOTHRLIORA; CROCYDOLITE; AAOSITE:
CHRYSOTTILE; TOMOR; CARCER

<u20>

Selikoff, T.J.: Bader, R.A.; Bader, M.E.; Churg, J.;
Hamaond, RB.C., Asbestosis and neoplasia., Amer. J.
Med., 42(8): 4BT-896 {197). -

This editorial broadly ontlines some of the present
and future problemss of an industrialized soclety
wvhich heavlly depends on ashestos; emphasized 1s the
increased probability of ashestos becoming'a greater
hazard. Because of the long latent period between
iriitial asbestos exposure and related disease
manifestation (35 yrs.) it is difficult +o assess.
the significance of =sall quantitles inhaled in -
ashestos contaminated air; the effects of current
environmental releases of ashestos may not manifest
in the general population until the 190°0's. ' The
incidence of ashestos-induced lung cancer may egual
cigarette-induced cancer in the next few decades.

ASBESTOSIS; ASBESTOS PODIES; PWEUNDCONIOSIS:
ENVIRORNENTAL CONTANINATION; CANCER; IWHALATEONW;
BOHAN . - : .

<u21>
¥elss, B,; Boettner, E.A., Commercial talc and
talcosis,, Arch, Environ. Health, 18: 300-308 (196T) .

Talcosia, a pneumoconiosis found in some talc miners
and in workers in related industries, is ptobably
c¢aused by tremolite present in the talc. Of the two
*types of talc deposits wost economically important,
the type formed from carbonate rocks and containing
talc, tramolite and often anthophyllite presents the
greater industrial -hazard,

PNEUNOCONIOSTS) TREMOLITE; OCCUPATIONAL EXPOSURE:
ANTRAORHYLLITE: FIBROSIS -
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Zoloy, C.3 Pourilvow, T.; Babaddior, L., Plenral
agsbestosis in agricultuvral wvorkers., Environ., Res.,
T 287-292 (1967,

In rural PBaulgaria, fluorodraphic examinmation of
3,325 people 1iving within 10 xm of an asbestos mine
revealed 155 cases of plevral ashestosis: 132 had no
occupational contact with asbestos (86 men and uf
vogen) . The najority (71.6%) were agricultural
workers over %0 years of age, working in tobacco
production. Tha cultivation of tobacco in stony
ground is thought to be a contributing factor since
the soil contains asbestos minerals.

ASBESTO3 Y ASBESTOSIS; NCCUPATIONAL EXPOSURE;
RON-OCCUPATTONRL EY¥POSORE

<H823>»
iddingley, C.G., Asbestos dust and its
measuresents., Aan. Occup. fivg., 9: 7T3=-B2 (1966).

Ashestos dust characteristics and the requirements
for detection are exmmined. vVarigus methods and
instruments for saapling and aonitering air in ateas
of ashestos dust exposure are delineated., A
Tyndallometric instrument has been used in
conjunction vith a membrane filter apparatus for
asbestos dust monitoring with excellent correlation
between the two.

ASBESTOS; RHVIRONMENTAL SAMPLING: ANALYSIS; DOST
CONTROLS

<h2ay

Blount, M.; FAolt, P.F,; Leach, A.,A., The protein
coating of ashestos bodies., Biochew. J., 101:
204-207 {1966} .

Amino acid analysis of asbestog bodies shows that
they are not asbestos fibers coated with collagen
deposited "hy fibrobhlasts: (' hydroproline,
qlycine, leucine and phenylalanine contents are too
low for collagen to be the main proteln in the
coating, {2) based on the hydroxyproline content,
collagen could represent no more than 7% of the
protein. The protein composition resembled that of
qeneral lung protein, supporting evidence that the
coating {g formed from the cytoplasm of an alveolar
macrophage by the adsorption of a preformed
iron-protein complex (ferritin) or by the separate
adsorption of iron and protein,

ASBESTOS BODI®S; LOUNG; ASBBSTOS; PHAGOCYTOSIS; HOMANW
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Holt, P.¥.; mills, J.; Young, D.K., Experimental
asbestosis in the quinea-pig., J. Patheol.
pacteriol,, 32: WS-1I85 {1966y ,

guinea piags vere placed in inhalation chambers and
dosad with four varieties of asbestos dost.
Chrysotile ashegtos dust (very fine particles)
indyced wvell-developed hronchiolitis after a few
days, even when dust and fibers were absent from the
lungs taicrescoplc jnspection). Phagocytic cells
were evident. After 30 weeks cell degeneration and
fibrosis occurred along with polypolid growths in
tronchiocles. Later, asbestos bodies vwere ntmerocus.
crocidelite, amosite, and anthophyllite produced
simtlar lung damage.

ASBESTOSIS: PIBROSIS; ASBRSTOS; CHRYSOTILES

ANTHOPHYLLITE; AMOSITE; CROCIPOLITE; ASBESTOS
BODIES: GUINEA PIG
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<B26>

Keane, W.T.; Tavon, K.R,, Occupatlonal hazards of
pipe insulators., Arch. Pnviren. Health, 13:
171188 (196R).

An evaluation of the substances handled hy pipe
insulatlon workers suggests that ashestos-containing
saterials present the most serioes health Wazards;
the madority of substances wege of sinor concern as
occepational hazards. Additional scientific data
are needed to adequately define the health hazards
of irsulation occupations.

ASBESTOS: OCCOPATIONAL FRXPOSURY; INSULATION WORKRRS:
RORAN

<y

Rleinfeld, M.J.; Messite, J.; Shapire, J., Clinical,
radioclogical, and physiological findings tn
asbestosis., Arch. Yntern. Med., 117: B13-819 (1966},

©1inical, electrocardiographic, and physiological
obsaervations were made of 21 agbestos vorkers whose
length of expasure was 29,2 years and vho shaowed
asbestosis radiclogically. Most had chronic
symptoms indicative of long term exposure., When
16/21 of these persons were compared to a group of
20 with similar age and asbestos exposure hut with
negative radiological signs, no signlficant
differences in the clinical findings were observed
between the two groups; howsver, the group with
positive radiological signs had lower wvital
capacity, tatal leng capacity, and diffusion
capacity than the other group. PFlectrocardiographic
findings were unremarkable,

ASBESTNSTS; ASBESTOS; VENTTLATORY DEPERCTS;
OCCUPATIONAL RXPOSORE; %~-RAY: BLECTROCARDIOGRAW;
PIAGNOSIS

<H28

Kogan, ®.M.; Dorinovskaya, A.P., ®ffect of asbestos
and serpentine dusts on pulmonary tissue culture.,
Ayg. Sanit., 31(1,2,3}: 37-m1 [1966).

Serpentine and asbestos dust inhiblited growth and
zigration of embryonic lung cells in culture, with
asbestos dust having the more pronounced effect.

The early stages of witosis were inhlblted to a
greater extent by asbestos dnust than by serpentine
dust. While serpentine is less active than
asbestes, 1t is not biologically inert and should be
cohsidered when present,

ASBESTOS; CELL COLTURE: CYTOTOXICITY

«a29y

Lynch, J.R.; iyer, H,RB., #Heasurement of dust
exposures in the asbestos textile industry., hmer.
Ind. Hyg. Assoc. J., 27{1): 631-637 (1966},

tn data ohtalned from environmental surveys of oine
asbestos mills, & base line dust count is preésented
for the textile seqgment of the 0.5, Public Health
Service apidesiclogical study of ashestos processing
industries. variance ratioc tests of different
systens of dust measurement indicate that most
variance is due to population variance and that none
of the methods of counting exhibit any significant
supericrity in teras of lessened variance, fAvygienic
criteria shonld be relevant to the disease-producing
mechanisas; that is, counts based on 'grains' should
not dominate criteria which relate to the
pathogeneagis of ‘fiberst,

ASPESTOS; STANDARDS:; OCCUPATIONAL EXPOSURE; HEALTH
CRITERIA; TEXTILE INDUSTRY
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<4 30>

Mann, R.H.; Grosh, J.L,:% O'Donpell, w.M,,
Negotheliona associated wvith asbestosis., Cancer,
1M 521-526 (1966).

Clinical ohservations of 58 ashestosis patlients link
occupantional ashestos exposure to pleural amnd
peritoneal mesothelioma., 1In 2 of I mescthelioma
cases, there was definite history cof exposure to
asbestos textile dusts for 20 and It years. The
remaining patient had no known history of
occupational exposure. The recent demonstration of
asbestos hodies in the lungs of urhan dvellers aay
have significant implications for cancer
epideniology in the future,

ASBESTOS; OCCUPATIONAL EXPOSOURE; TWHALATION; CANCER;
MESOTHELIOMA; RUMAN; ASBESTOS5TS; ASBESTOS BODIES:
WON-OCCOPATIONAL EXPOSORE; TEYXTILE INDDSTRY

<8 31>

O'ponnell, ¥.Mm.; Mann, R.R.; Grosh, J.L., Asbestos,
an extrinsic factor in the pathogenesis of
bronchogenlc carcinoma and mesothelfioma., Cancer,
19 ¢B8y: 1143-1148 (1965) .

In a clinical study of %5 asbestos textlle workers
with pathologically prover ashesotosis, 28 maliqnant
neoplasas are rteported - 23 bronchogenic carcinosas
and 5§ mesothetiomas (pleural and peritoneal); 2F/28
vere exposed to asbestos prior to ¥936. The
interval between neoplaam diagnosis and initial
exposure ranged from 20-80 years. The frequent
association of pulmonary asbestosis with
bronchogenic carcinoma (42%) and mesothelioma (A%)
implicates asebstos as a carcinogenic agent.

ASBESTOS; ASBESTOSIS; OCCNPATIONAL EXPOSURE:
CARCINONA; MESOTHPLYIOMA; WROPLASM; CANCER; PLEURA;
PERITONRUm; TEXTILE YWDUSTRY; RUMAW

wiz>»

Roe, F.J.C.; Malters, M.Ak.; Harlngton, J.S5., Tumour
initiation by natural and contaminating asbestos
olls., Int. J. Cancer, 1: U91-495 {1966},

Topical applications of hoth croton and crocidolite
oils on the denuded skin of rabbits initiated a
significant tueor resvonse when cospared to contrvl
animals treated only with croton oll. Mice treated
with amosite and croton oills developed a high
incidence of carcinoma. Though the asbestos oils
induce weak tumor response coapared to other agents,
it is possible that both oils could play a
significant role in cancer induction by asbestos.

ASBESTOS; CARCER; CARCINOMA; TUMCR; RABBIT; MOOSFE

<4331>

Smither, ¥.J., Ashestos, ashestosis and mesothelioma
of the plenra., Proc. Rov. Soc, #ed,, 59: 57-59
{196F) .

Asbestos is a general ters describing several forms
of fibrous minerals. Chrysotile is found in many
areas of the world but iz mined mostly in PRassia,
Canada, and Rhodesia., The chemical constituents and
structyre of the Ffibers differ for the warious
types. ‘There are many varled uses for asbestos
ninemls. Althouwgh the history of asbestos 1s KQ0D
vears old, the first case of asbestosis vas not
reported antil 1907, A great rise in the production
and use of aghestos has been accompanied by an
increased incidence of asbestos-related 4iseasea,

ASBEPSTOS; ASBESTOSIS: MESOTHELIOWA; CHRYSOTILE;

WHITE ASEESTOS: CROCIDOLITE; BLUFR ASBESTOS: AMOSITE:
ANTHOPHYLLITE
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<8 3jay
Thosson, J.G.; Graves, W.M., Asbestos as an urban
air-contaminant., Arch. Pathol., B81: U4SB-UEU {1966) .

Lung cmeats from autopsies of 500 people, 15 years
of age and older, in ¥iami, Florida demonstrated
asbestos badies in 20% of the females and 30% of the
sales, In most, including all females examined,
asbestos bodies wvere scanty and not indicative of
pulmonary changes, 1In view of the increasing
diverse use, and the indestructability of ashestos,
it is anticlipated that the fregquency of waligrancies
of the lung will increase in the foture.,

ASBESTOS; ASBESTOS BODIES: LOWGT CANCER; AUMAR

<35>

Wiecking, D.X., Pulmonary asbestosis with metastatic
sesctheliona: c¢ase report., Amer. Surg., 312(5):
308-3112 (1966) .

h male,” age K1, employed U3 years as an insulation
worker, vwas seen at a clinic because of dypsnea. An
x-ray of the chest revealed a consolidation in the
lower left lung lobe with pleural thickening. A
lobectomy revealed a flbrous tumor mass 12 cm in
diameter which occupled most of the lobe. Mo
ashestos bodies wvere seen in the tumor mass, but
many vere evident in the ad4{acent lung tissue. The
patient died from bronchopneumonia and heart fallare
2 yvyears after the initial eisit. Rutopsy revealed a
widespread mectastatic pleural mesothelioma
associated with asbestos fibers in the lung.

ASBESTOSIS; MESOTHELIOMA; ASBESTOS; CARCINONA; LUNG;
TURMOR; X=-RAY; OCCUPATIOWNAL EYPOSURE; HUMAW;
NESOTHELTICHA; FIBROSIS

<036y
Anonymous, Asbestos and cancer., Can. Med. Assoe,
Jo, 924 1020-1024 {1965% .

An international meeting on the blological effects
of ashestos wvas sponsored by the New York htcademy of
Sciences in October 1964, ¥Pollowing the meeting a
working qroup was formed to study the inforeation
presented with respect to ashestos and cancer. The
aspects covered wvere evidemiology, pathology and
experimental pathology, physics and chemistry. This
special report records their findings and
reconsendations.

ASBESTOS; CANCER; ASBESTOSTS; CARCTNOMA; ANOSITE:

ANTHOPHYLLITE; CHRYSOTILE; CROCIDOLITE; TREMOLITE:
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Anonvaotis, The association of exposure to asbestos
dust and cancer. A report from a working group of
the International Union Against Cancer., Apn. Occup.
Ayg., B: 267-276 {1965).

rmosite, anthophyllite, chrysotile, crocidelite and
trepolite are the asbestos minerals of interest to a
working group of the Geographical Pathology
Committee of the I.0.C,C. The tumors associated
vith exposure to asbestos are lang carcinoma,;
‘diffuse pleural and peritoneal mesothelioma .and
possibly gastro-intestinal carcinoma and ovarian
tumors. K latent period of 20 years or bore may
occur hetween initial exposure and the ohset of
tumors. Trace amounts of metals such as nlckel and
chroniga are found in sowe asbestos fibers; the role
of these In the development of tumers is unclear.
Recommendations by the Committee relate to (1)
dose-effect relationships; {2) epidemiological
nethods including surveys, clinical criteria,

classi fication of chest radiegraphs, and leng
function assessment: (3} pathological problems
involving thke diagnosis of asbestos-related diseases
and the classification of ashestosis; ()
preparation of standard reference samples; and {5
identification of asbestos in tissues,

STANDARDS: OCCUPATIONAL BXPOSURE; ASBESTOS; CANCER:
ANOSITE; ANTHOPRYLLITE; CHRYSOTILE; CROCIDOLITE;
TRENOLITE; CRRCINOMA: LOWG; WESOTHELIOMA; HOMAN

<438>
Anonymous, isbestosis and malignant d4isease., Wev
Ergl. J. Med., 272{11y: 590-91 {1965).

Aecusuelating evidence indicates a demonstrable rise
of bronchogenic carcinoma and pleural mesotheliopa
in workers eyposed to asbestos. Most mesotheliomas
have been associated with crocidolite and chrysotile
inkalation; however the additional influence of
cigarette smoking or inhalatiom e¢f other dusts,
industrial pollutants or trace metals associated
with ashestos is undetermined. Although the
production and use ashestos iz large and widespread,
certain asbestos industries can wsinimize
occupational health hazards by engineering Jdust
controls.

ASBESTOSTS: CARCINOMA; MESOTAPLIOMA; ASBESTOS:
GASTROINTESTINAL; CANCER; CROCIDOLITE; CHRYSQTILE:
ANOSTTP; LUNG; RUMAN;" DCCOPATIONAL EXPOSORE

<639

Bader, M.F.; Bader, R.h,: Tierstein, A.5.; Selikeff,
Y.J., Pulmonary function in asbestosis: serial
tests in a long-term prospective study., Ann. WN.Y.
Acad. Sci., 132¢Nh: 391-405 (196%).

Serial observations of pulmonary function as related
to clinical and radiolegical features were conducted
on 17 asbestos workers vho were exposed for §-24
vears, and subsequently were withdrawn from further
exposure after developing alveolar capillary block
syndrope, Initial investigations showed moderately
reduced vital capacity in half of the patients,
slightly increased residual volume in €,
hyverventilation at rest and exercise in the
sajority, vwell preserved maximum breathing capacity
and normal ventilation-perfusion relationships in
all cases, Tn a 10-yr follow-up study in 13 of the
workers, vital capacity wvas the most gensitive index

December 1974

of progressive changes in the disea™e; in half of
the cases, reduced wvital capacity correlated well
with radiological changes, whereas in the rest,
vital capacity was reduced in the absence of
progressing radiolegical signs, Arterial carbon
dioxlde tension and pf remained unchanged, and
changes in arterial oxygen saturatiorn followed no
significant trend.

ASBESTOS; ASBESTOSIS: DIAGNOSIS; HOMAN; OCCUPATIONAL
EXPOSURE; VERTILATORY DEFECTS

<ou0>

Bohlig, A., Radioclogical classification of pulmonary
asbestosis., Ann, ¥.Y, kcad. Sci., 132(ty: 338-350
(1965Y .

Because of national differences in compensation
rnles for ashestosis, only a radiological
classification of the disease 1s practical for
international agreement. Tf experts agree that
radiological signs of pathological lung structures
can be manifested only as disseminated or squared
opacities, these two characteristics can serve as a
basis for nev classification. To intensify the
reproducibility of the x-ray films it is suggested
that the symbol "f" he used for linear patterms
chiefly occurring in asbestosis instead of the
upalterable "L", and he combhined with quantitative
categories for swall opacities, Large opacities
right be characterized by the symbol "A® for
beqinning confluence and by "B™ and "C" for
opacities having a diameter longer than S cwm,
additional symbols would be welcomed to accomodate
international peculiarities.

ASBESTOSTS; DIAGHOSIS; HOMAN; X-RAY

a4

Brown, ¥.; Cartwright, B.; Wewvman, J.F.E.,
Inhibition of virus growth by a toxic factor froe
ashestos pad and cellulose acetate membrane
filters., Wature, 205: 3I10-311 (1965).

Piltratlion of either phosphate-lov or Pagle's medlum
through a Seitz or Pordts ashestos pad results in a
considerable reduction of virus yield in both pig
and hamster kidrey cells that are grovn in the
pediygn. It has been established that the reductions
vere dee to a toxic factor. Hovever, the nature of
the toxic factor or factors has not been examined.

ASBESTOS: ASBESTOS PILTPRS; CELL COLTORE;
CYTOTORICITY

<ua > .

Aachanan, ¥.9%., Asbestosis and pti-nry intrathoracic
neoplases., Anr. H.Y. Acad. Sci., 132: 507-518
(1965) .

In Great Britalu, there is a greater risk of dying
from intrathoracic tumor in patients with
ashestosis. Prom 19284 throagh 1963, 584 {392
males and 192 females) certified deaths involved
ashestosis; the incldence of thoraclc tumor
continues to Increase disproportionately with the
total nusber of ashestosis cases, Currently over
S0% of males dying with asbestosis have =
neoplasm. Data on the mean age at death from
asbestosis over varions periods of time indicate
an improving prognosis for uncomplicated asbestosis
tut no glignificant improvement for cases

cospl icated by cancer.

ASRESTOS; ASBESTOSIS; CANCER: CARCINOMA: AURANW,
LOMG; NESOTHELIOMA; NEOPLASHM; TUROR
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<GhH3>

Caplan, A.; sSilson, J.C.; HBinson, K.F.%.; mcV¥ittie,
J,C.; Wagner, J.C., TI, & prelisinacy study of
ohserver variation in the classification of
radiographs of asbestos-exposed workers and the
relation of pathology and z-ray appearances., Amnn,
W.Y. Acad, Scl., 132(1: 379-386 {1965).

The exchange of radiographic data hetween the Onited
Kingdom and South Africa has established the ,
workability of the proposed I.L.C. (International
Labor Of ficey Clagsasification for asgbestosis:;
howewer, if widely used, r standard set of filas
should he made avallable demonstrating the varions
pathological changes.

ASBESTOS; ASBFSTOSIS

<unny

Cauna, D.; Totten, R.S5.% Gross, P., Ashestos bodies
in tusan lungs at aatopsy., J. Amer. Med. Assoc.,
192¢(5 ¢ 371-373 (1965).

The incidence of asbestos bodies in the lungz of 100
autopsies from Plttshurgh and its environs wvas 41X,
Among #ales the incidence of positive cases was
higher {47%) than in woser {(38%). The highest
relative incidence of positive cases was found in
aqes between 25 to 38 years; none were found up to
age 20. Interstitial fibrosis was observed in
+hree cases, but no case of asbhestosis or
mesothelioma vas found. Out of two cases of lung
carcinowa observed, asbestos bodies were present in
only one.

ASBESTOS; ASBESTOSIS: ASBESTOS BODYES; CARCTROMA:
PIBROSIS : HOUMAN; PRYIRONHENTAL CONTAMINATION;
LUNG; MESOTRPLIOMA; PYL.EORA

<Boa5>

charg, J.; Rosen, S.H.; Moolten, S., Wistoloegical
characteristics of mesothelioma associated with
ashestos., Ann. N.Y. Acad., Seci., 131(1y: 618-622
(196 .

*he histological and cytological featares of 30
cases of sesothelioma {13 pleural and 17 peritoneal}
vere similar, with all conforming to the acceptable
criteria for this type of tumor. Two types of tumor
cells were observed: epithelial-like and
megenchymal. The histological patterns--papillary,
tubular, taubulopapillary, sclid podular and
sheet-like--are determined by the distribution of
epithelial-lika cells. 7Tn the majority of the cases
several patterns co-existed.

ASBESTOS:; DIAGNOSTS; MESOTHELTOMA; PERTTONEUN;
PLEORA; HUMAN: TUMOR; CANCER

<aug>

Davis, J.M.G., Electron-microscope studies of
asbestosis in san and anieals., Ann. N.Y. dAcad.
scl., 132(1): 9B~111 (1965,

The isportance of very small particles of asbestos
dusts in the pathogenesis of astestosis cannot be
jgnored, since the bulk of the dust oheerved in both
human and guinea pig lungs is very small, much of ft
belov 1o in length. Rlectron microscopic studies
shovw that asbestosis is basically ar intracellalar
process directly involving only alveolar macrophages
and their derivatives. If expaosure is continuous,
there will always be free dust in the alveoll, but
results from aniwal experiments Indicate that all
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dast will be phagocytosed within a few weeks after
the cessation of dusting.. This may be true in
humans as well, Although all sizes of fiber can he
coated, some particles remain in the lung for long
verviods without becomning coated. 1In both human and
gtinea plg lung the asbestos body coating consisted
of ferritin granules approximately 60 & in diameter.

ASRESTOS; ASRESTOS BODIES; ASBESTOSIS; CRRYSOTILR;
GIANT CELL; GUINER PIG; ROMAN; HACROPHAGE

<oy

Putra, F.R,; Carney, J.D., Asbestosis and pulmonary
carcinoma., Arch. Environ, Realth, 10¢3}: #16-423
{1965y .

Asbestosis often is not properly diagnosed because
occupational exposure to asbestos is not
established, and x~ray may not be diagnostic.
Recently, the relationship hetween ashestosis and
bronchogenic carcinowma has becowe more evident; this
1s bazed on the following obsecvations: (1)
approximately t3.8% of patients with ashestosis
develap $quamous cell carcinoma of the lung, and (2}
the cancer is usgually in one of the lover lobes
where the nomber of ashestos flhers is greatest.
Pleural mesothelioma is also observed in patients
vlth ashestosis. Pathological, clinical and
roentgenalogic findings of asbestosis are discuassed.

ASBESTOS; ASBESTOSIS; CARCINOMA; Huqau; LONG:
MESOTHELIOMA; X-RAY

<4np>
®igenstadt, H,B., Beniqn asbestos pleurisy., J.
Amer. Med, Assoc., 192(5 : B19-421 (196%).

Benign asbestos pleurisy, unlike classical
asbestosis, can occur inm the absence of significant
puleonary disease and respiratory dysfunction, and
due to its self-limiting character, it requires only
syaptomatic therapy. However, if pleurisy is
prolonged, a pleurectony is recommended to prevent
malignancy. Anvy differential Alagnosis of ashestos
pleurisy must exclude tuberculosis and other
pathological entities with similar clinical
characteristics. & history of exposure to asbestos
is dliagnostically significant, but the final
dlagnosis is detersined by presence of asbestos
bodies in the lung. Four cases of benign pleurisy
are presented: two cases involve malignant
sesothelioma.

ASPESTOS; PLEURTSY; ROUNAN; ASBESTOS BODTES; DIAGNOSIS

<hu9>

Blmes, P.C.; #McCaughey, H.T.E.; Wade, O.L., Diffuse
sasothelioma of the plenra and astbestos., Brit. Med.
J., 1{5431: 350-353 (1965 .

Occupational exposure to ashestos was established in
31 of 42 cases of pleural nmesothelioma in Relfast.
The duration of exposure varled from 3 to 56 years
and the intecval hetween Inftlal exposure and
diagnosis of masothelioma varied from 22 to 73
vears. Asbestos hodies were found at necropsy in
the lungs of 41 men aged SO0 to R9 who died of
diseases other than carcinoma or sesothelioma and in
20% of patients with carcinoma of the lung, They
were found in more than HO% of men with
mesothelioma. In three-quarters of these cases,
accupational exposure to asbestos was confirmed.

ASBESTOS; CARCINOMA:; HUNAW; LOWG; MESOTHELIOMA;
OCCOPATIONAL EXPOSURE; PLRURA
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<G50>

flmas, P.C.; Wade, O.L., Relatlionship between
exposure to asbestos and pleeral malignancy in
Belfast,, Ann, ¥.Y, Acad. S5ci,, 132{1}: S49-557
{1965 .

An asgsociation between mesothelioma and ashestos is
established in 85 cases of pleural mesothelioma
detected in Belfast, Three-four of the subjects
studied had a history of asbestos exposure and
asbestos bodies in the lung. ©PBridence indicates
that a quarter of the male and a ssaller proportion
of the female population may have been exposed to
ashestos concentrations sufficlent to {nduce
nesothelioma; ashesgtos exposure necessary to induce
this tumor is not severe or prolonged. Among
agbestos workers caycinoma of the lung is as
frequent a cause of death as mesothelioma,

ASBESTOS; AUMAN; MESOTHELIOMA; TUMOR: OCCUPATIONAL
EXPOSURE; ASBESTOS PDDIES

L5

Enterline, P.R., Mortality among asbestos products
vorkers in the United States., Ann. RH.Y, dcad. Sci.,
1321 156-16% {19865y,

The mortality rate from all canses of death among
2,833 white men vho worked in the asbestos industry
during the period 1988-1951 was about 12% higher
than that of the U.5. vhite wale populatlon, and
contInsts sharply with the mortality rate in the
cotton textile industry, The excess deaths among
ashestos workers ts significantly high feor
Tespiratory cancer, hypertensive heart disease, and
diseases of the respiratory system. Death
attributed to gastrointestinal cancer is not
statistically significant. Por all cawses, the
Standardized mortality Ratios {(SMR's) tend to rise
with time. Fxclunding death dne to cancer and
ashegtoxis, SHER'S for both asbestas and catton
textile workers are quite similar.

ASBESTOS; ASBESTOSTS; CAWCER: CANCER MORTALYTY:
GASTRFOINTESTINAL; RESPTRATORY DISRASE; AUMAN;
OCCOPATIONAL EXYPOSORE: HUMANW

<u52>

Gilson, J.C., Probleams and perspectives: the
changlng hazards of exposnre to asbestos., Amn. X.Y.
Acad. Sci., 132{%: 6°6-705 (1965),

The biological hazards associated with exposure to
asbestos are revieved. Some of the unsolved
problems related to asbestos exposure are: (a) TIs
tEe type of fiber associated with a specific risk?,
(b} 1s there an excess risk of bronchial carcinoma
in the absence of ashestosis?, and (c) Is there a
detectable stage of asbestosis at which progression
dbases after repoval from dest? Sclutions to these
questions reguire internatiocnal agreement on
tecAiflques for diagnosing asbastosis and on the type
of dust measuresents used to monitor ashbestos dust
levels. Subseguently, progress can ba made in the
aystesatic propective study of asbestos workers.

ASBESTOS; ASBESTOSYS; CARCINOMA; RUMAN;
WESOTARLIOAA; TUMOR; DIAGHOSTS; DOUST CONTROLS
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<u53>

Gough, J., Mfferential diagnesis ir the pathology
of ashestosis., Ann. N.T. Acad. Sci., 132(1):
368-372 (1965).

Asbestosis is diagnosed histologically by the
association of ashestos bodies and asbestos fibers
with fibrosis. The two anatomical forwes are diffuose
and sclid fibrosis, Diffuse fidrosis leads to
honeycomh {cystic) lung. Rowever, fibrosis alone is
not diagnostic becasse histologically it is similar
to other dlseases. Differential diagnoses are made
betwvean ashestosis and forms of honeycosmh lang or
fibrosis caussed by other silicates, FHemosideroesis
of elagtic tissue (elastosis bodies) may minfic
asbestos bodies. An associatlion between rheumatold
disease and asghestosis has been documented in 2
cases.

ASBESTOS; ASBESTOSIS; DIAGNOSTS; PIBROSISY
HENOSIDEROSIS; HUMAN; SILICOSIS

chsm>
Hardy, H.L., Asbestos related disease,, Amer. J,
Med. Sci., 250(8): 391~389 (196%).

The potential hazards assoclated with occupational
and non-occupational exposure to ashestos are vell
docusented. Because health effects of asbestos are
often delayed, a significant incldence of pulmonary
disease, aspecially chest tumors, will be observed
in the fature., In addition new evidence indicates
an association between abdominal tumors and
ashestos. Pour cases of asbestos related disease
are presented.

ASBESTOS; OCCUPATIONWAL EXPOSNRY; HUAAN; RESPIRATARY
DISEASE; TAMOR; CANCER; GASTROINIRSTTNAL:; LUONG:
NON-OCCUPATIONRL EIPOSURF

<u55>»
Rarington, J.5., Chemical studies of asbestos., Ann.
®.Y. Acad. Sci., 1323 31-47 (196%).

Pxtraction of finely milled crocidalite and amosite
vith different solvents yielded up to 0.3% of ofls,
vaxaes and other extractable materials. Evidence at
present indicates that oils may become asscciated
with ashestos naturally or by contawlnation Aduring
industrial mining or willing processes. Up to BOX of
the fute oil in jete bags used for storing asbestos
may be absorbed by asbestos fibers. The etiologic
signi ficance of polycyclic hydrocarbons, metals and
oils in asbestos 1s presently unknovn. Howaver,
there is a possibility that iron, nickel and
chromiom constitwents contribute to the
carcinogenicity of asbhestos.

ARALYSIS; AROSITE; ASBESTOS; CARYSOTILE;
CROCIDOLITE; TRACE METALS; CO~CARCINOGEN

CHEES

Aarington, J.5.; Roe, ¥.J.C., Studies of
carcinogenesis of asbestos fibers and thair natural
oils., Ann. W.Y. Rcad. Sci., 132{1): 8#39-850 (1965).

The possible role th-* setals or metal cosplexes and
ells (primary and secondary oils) found in asbestos
wdy play in the carcinogenic process are 4discussed,
along with possidle mechanisms of carcinogenesis and
experisental methods of elucidating them., Tt is
unlikely that asbestos carcinogenesis 1= an exasple
of the Oppenhelimer Pffect,

ANOSYTE; ASBESTOS; CANCER; CHRYSOTILE; CROCIDOLITE:
FESOTHELIONR; TUNOR; TRACB WETALS; CNH-CARCINCGER
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<h5T>

flendry, W.%., The geology, occurrences, and mafor
uses of asbestos., Ann. “.Y. Acad. Scl., 132(1):
12-22 {1965y . .

Asbestos is a terw embracing a number of fibrons
mineral silicates that differ chemically and
physically. They say be divided into two miperal
qroups: {1) pryroxenes--chrysotile, (2)
asphiboles--crocidolite, a-osite,-trelolitg,
actinolite, and anthophyllite, ' The geoclogy,
occurrences, and nnior uses of ashestos are

41 scussed.:

ACTI!DLITE: AMPHIBOLE: AMOSITE; l!TBOPHTLLITB‘
ASBESTOSY CHRYSOTTLE; CROCIDOLITE; USE

<4sS8>
Aills, D.W., "conomics of dmst control., Ann, WX.T,
lcad Sci., 132(hH: 322-334n {1965).

The hazard of asbestos dnst, current methods uf dust
control and the cost of dust control are discussed
in detafl, & briaef historical description is given
of dust contitions existing in the British asbestos
textile indastry in the 1920's,

ASB!STOS' posT CnﬂTBOLS: STANDARDS; OCCUPATIONAL
EXPOSURE .

<u%9>

fAolmes, 5., Developments in dust sampling and
counting techniqnas in the asbestos tndnstry., ann.
N.Y. hKcad, ‘sci., 132(11' 288-297 (1965).

The Meabrane Filter Technlique possesses certaln
advantages over previous dust sampling systeas
incloding the Thermal Precipitator method and the
tong Running Thermal Precipitater Wethed. The
latter techniques operate on-thé principal of
passing ladep air past the slide or cover slip where
the sample is collected. The advantages of the
filter technique are: pore size adegquate for
trapping asbestos fibers in the langth range of
5-100 u: higher 'sampling rates; the saiplinq head is
saall ensugh to enable its incorporation ' in a
personal sampler’ that-can be carried by the
operative to enable more representative assessment
of the true hazards and exposure levels. A detailed
description of the Helbrane Pilter Technique is
ptesen!ad. .

!SBBSTOS DosT COITROLS' ENYIRONMERTAL S!HPLIHG

<G 60>

Aolt, P.P.: MWills, 1.; Young, D.K., ®xperlmental
ashestosis wvith- four types of fibers: Tsportance of
small particles., nnn. N.¥. pcadl Sel., 132(1y:
a7-97 t|965). :

Asbestosnis is induced in the lungs of guinea pigs by
the inhalation of chrysotile, amosite, crocidolite,
or anthophylite dust, In the later stages of the
disease, there is an extenslon of the inflamsatory
roaction from the bronchiolez into the surrounding
lung, with progressive fibrosis of the lung, adenoid
vroliferation ‘of the bronchiolar epitheliom, and
reticulinosis and fibrosis of the tracheal lyaph

~ qlands. Asbestos bodies are recogni:nhl- within
seven days of éxposare. These findings lead to the
conclusion that dust particles are at least as
lethal as long” fibers.

IHOSITB; ANTHOPAYLLETE: RSBBSTOS;.ISBBSTOS BODTFS;

ASBESTOSIS; CRRYSOTILE; CROCTDOLITE; PIBROSIS;
GUINER PIG; LUNG - .

406

<86 1>

flueper, ¥.C., Occupatiopal and non-occupational
exposuras to asbhestos,, Ann. W.Y, Acad. Sei.,
132 (1} : 186-195 (1965).

Increased productioti and use of ashestos in the last
%0 years has tesulted in greater fndividual exposure
of workers to ashestos. This is reflected by growing
reports of ashestosis and asbestos-related cancers
among various asbtestos occupations in many
countries. Fpldemiological, data concerning the
incidence of these diseases 12 sketchy, particularly
in the United States and Canada, HRetter leqgal .
protection’ through wore uniform compensation laws is
needed for ashestos workers internatlionally.

ASBESTOS:; ASBESTOSIS; HUMAN; OCCOPATTIONAL =XPOSURE;
CARCER : ’ .

<462%

fAunt, R., Routine lung function studles on 830
euployees in an asbestos processing factory., lnn.
W.Y. ical. Sel., 132(1)- 406-520 (196%y.

Tong function studias are valuable for screening
potential employees and for assessing the health of
occupationally exposed ashestos workers. Ashestosls
can be detected by lung function studies before the
appearance of gross changes which are necessary for
t-ray .-and /ot clinical d¢iagnoses, .In advanced stages
of astestosis, results froe lung function stndies,
x-ray and ¢linical tests can be correlated. Thére is
evidence that men removed from exposure four to five
years ago, when the signs of the disease were
winiwal, are maintaining a reasonable functional
level unlike similar men vho remained in exposed
departlentQ.

ASBESTOS; ASBESTOSIS; OCCUPATIONAL EXPOSHRE;
DIAGNOSIS; ROMAN . v

<861

Jacob, G.; Anspach, M., Pulmonary neoplaslia among
bDresden asbestos workers., Ann. W.Y. Acad. scil.,
13241y = 536-SHB (1963) . .

Data presented summarizes the results of
observatlons wmade’ among 2,636 workers in the Dresden
ashegtos industry from 1952 to 1968, with particilar
reference to lung cancer and ashestosis. From the
period 1951-19%7, the incidence of lung cancer, with
or without asbestosis, was not of statistical

signi ficance. Rowever, for the period 1958-1964 a
very sharp rise in the Incidence of lung cancer and
pleural tumors was observed:; lung cancer replaced
cor-pulmonale as the leading cause of death. The
shift in frequency of these t¥o leading causes of
death among Dresden ashestos workers can he
attributed to two factors: (1) isproved industrial
hygiene measures and {2) wore ashbestos workers
serviving long enough to develop lung cancer. In
contrast to the general population, lung cancer
occurred predominantly in the lower lobe of the lung
in ashestos Hotkers.

ASBRESTOSYS; CANCER:; CARCINOMA, RUOMAN: LUNG; TOMOR;
OCCOPNTIONAL ®XPOSURE
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<ube> . . ’
Knox,-J.P.; Hill, T.D.; Doll, R.S5., Cohort analyeis
of changes. in incldence of bronchial carcinoma in a
textile ashestos factory., Ann. %.Y¥. hcad, Sci.,
132(1) ¢ 526-533 (1965},

Before -iwplementation of dust control regulations by
Great Britain in 1931, occupational exposere to
ashestas dust carried a. qreatly increased cisk of
lung cancer and other respiratory and cardiovascualar
diseases., Fesalts from a.study of the sortality
expactancies of workers in the British textile
industry show that these risks have heen greatly
redacad. Chrysotile is the predominant asbestos
ased,

ASBESTOS; CANCER; CARYSOTILE; CRCCIDOLITE; DOST
CONTROLS; AUMAN; OCCUPATIONAL EXPGSURE: RESPIRATORY
DISEASE

<BES> . .

Laamanen, h.: Noro, L.: Rawnio, V., Observations on
actmospheric ajr pollntion caused by asbestos., Amn.
X.T. head. Sci., 132{1): 2680-254% (1965,

Preliminary observations indicate.that asbestos dust
is disseminated from mining and willing areas rather
extans{vely: the amount of ashestos deposited in
surrounding areas depends apon on geographical and
meteorological conditions and the distance from the
source, :

ASBESTOS; DUST CONTROLS; ENVIRONMENTAL CONTARINATION

<BaE6> R .

May, T.C., Asbhestos., Minerals Yearbook: PMetals and
Minerals. U.S. pepartment of the Interior, Bureau
of Mines., 1: 201211 {1965).

This 0.5. Departwent of the Tnterior, Bureaun of
Mines.publicat ion details the yearly position of
asbestos vith respect to government action,
prodaction, consysption and uses, prices, foreign
trade, ¥orld reviev and technology.

ASBESTOS; CROCIDOLITE: iHOSITE: CHRYSOTILE

<UETS.
BcV¥ittie, J.C., Mshestosis in Great Britain., Ann.
¥.Y. acad. Sci., 132{N: 128-138 (1965).

An increasing inctdence of asbestosis has been
recorded in Great Britain: in the period 1955-1963,
207 new cases vere diagnosed by the Winistry's
Pneamcconiosis Medical Panels. %when grouped
according to occupations, the insunlating section of
the asbestoes industry scconnted for 81Y of the
total. Data obtained {ndicate that age at entry
into the industry vas not a factor 1n the
development of ashestosis and the dsesse could
develpp following exposures onder 0 years.
Criteria used in diagnosing ashestosis are
presented, aleng vith a follow-up on the cases.

ASBESTOS: ASBESTOSIS; CANCER; DIAGNOSIS; HOUMAN;

INSULATICN WORKERS; MESOTHELIOMA: OCCUPATIONAL
EYPOSORE
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Laga> ;

#iller, L.; Saith, W.E.; Berliner, S.W., Tests for
effect of asbestos on benzo (a) pyrene
carcinogenesis 4in the respiratory tract., dnn. %.¥.
Acad. Sci., 132(1): #89-500 (19K%),

The ability of benzo (a} pyrene to produce
papilliomas and carcinomas in the respiratory tract
of hamstars is increased vhen adalunsteved in
confanction vith chrysotile asbestos; amosite. 4id
not increase tumor induction bty benzo {a) pyrene.

ASBRSTOS; CANCER; CARCINOMA; HAMSTER; TUMOR;:
CO-CARCINOGEN

Chgad> . -

Mortls, T.6.; Roberts, W.H.: Sllverton, P.B.: . .
Skidmore, J.¥.; Wagner, J.C.; Cook, G.W., Cosparison
of dust retentlon in speclfic pathogen free-and
standard rat., Inhaled Particles and Vapours IT.
Proceedings of an International Symposiom
i{Cawbridge, frngland, 196%Y; C.N. Davieg {Bditor}.
Pergamon Press, London., pp. 205-212, (1965).

Bffects of the inhalation and retention of dusts in
the lungs of rats wvere examined following exposure
to amosite, South African chryseotile, canadian
chrysotile or silica dust for 7 hr.r/day, -5 days a
veek, for-6 1/2 veeks. The dust concentration in
each exposure chamber was approxiwately 25 mg/cohic
meter as measured by gravimetric thermal
precipitators. HWistopathological.examination of the
longs at 1,.28 and 56 days after the final exposure
showed a more prodressive and marked tissue reaction
to amosite than to silica or chrysotile. South
African chrysotile induced a greater reactlon than
Canadian chrysotile or silica; the interstitial
reaction to both chrysotile forms vas more
pronounced .at 2R days than at 56 days.
5ilica-treated rats de¢monstrated a rypical
granalomatous reactlon. The tlsgue responses. were
similar in both SPC (specific pathogen free) and
standard rats.

l55E§105: CHRYSOTTILE: AROSTTE: BAT: THBALATION;
LONG: PIBROGENIC TISSUE RESPONSE

<uT0> .

Fagelscheidt, G., Some observations of the dust
content and composition in lungs with asbestosis,
made during work on coal miners preumoconiosis.,
Ann, N.Y¥Y. Acad. Sci., 132(1): 6B-TA [10RS).

In hopes of elucidating the cause of silicosis in
miners, lungs of men with ashestosis were examined.
Results indicate that over half the lungs comtain
only traces of ashestos, irrespective of the arade
of f£ibrosis. Only amositée was fdentified in
varying proportions. The most prevalent type of
fibrosis observed was diffuse interstitial fibrosis.

ANOSTTE: ANALYSTS: ASRESTOS; ASBESTOSIS; CHRYSOTILE;
CROCTDOLIT™®: PTRROSIS; WUMAN; LUNG
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“BT1>

Wewhouse, M.L.; Thompson, H., Hesothelioma of pleyra
and peritoneum folloving exposure to asbestos in the
London area., Brit. J. Ind, Med,, 22: 261-269 (1965).

Occepational and domestic histories were established
for 76 out of A3 patients with confirmed
wesothelioms in the Londor Rospital. Forty (52.6%)
had a history of azbestos exposure; 31 vere
occupationally exposed and 9 were exposed
domestically throagh relatives who worked with
usbestos. The 36 cases having nelther occupatienal
nor domestic exposure lived in the immedlate
vicinity of an ashestos factory; 11 of these resided
vithin 1/2 wile of the industry. Durations of
exposure ranged from 2 months to more than S50 years,
The interval hetween initial exposure and death was
16 to 55 years with a mean of 29.0 years for factory
workers, 38.4 yrs, for laggers and insulators, 37,9
for domestic exposnre, and 88.% years for
residential exposure. The incidence of residential,
occupational and domestic exposure in the
mesothel{oma oroop vas highly significant when
compared to exposere histories cf 76 control
patients vith gther diseases. The resuolts show that
risk of mesothelioma may arise froe both
occupational and incidental exposure to asbestos.

ASBESTOS; OCCUPATTONWAL EXPOSURE; HUNAN:
BON-0CCUPATIONAL RAPNSTRE; WESOTBELIONA; PERITORENN;
PLEORA: INAALATION

<4T2> .

Wevhouse, N.L.; Thompson, f., Epldemiology of
mesothelial tumors in the London area., Ann. N.Y.
Acad. Sci., 132(1: 579-588B (1969).

The aim of this study vas to establish the
occupational histories and to trace any other
exposure to asbestos in 83 patients with
mesothelioma, UOtilizing all available sources of
information, it was deterained that 52.6% of the
patients with msesotheliowa had been mxposed to
asbest os compated to 11.8%X for the controls. Three
main types of exposure are presented. Among the 36
patients with no positive occupational history, 11
lived within half a wile of an asbestas indestry. &
sysptomatology of pleural and peritoneal
mesothelioma is presented,

ASBRSTOS; CROCTDOLTTE; AUNAN; MESOTHELIOWA:
NOR-OCCHPATIONAL EXBPOSURE; OCCOPATIONAL EXPOSURE;
PERITONPUN; PLECRA; CAWCER

a7 )
Pernis, B.; vigliani, B.C.:; Selikeff, I1.J.,
Theusatold factor in seruw of Indivldoals exposed to
asbestos., Ann. W.Y. kcad. Seci., 132{1): 1T112-120
(1965 .

The presence and titer of rheumatold factors were
deternined in the sera of 315 asbestos insulation
vorkers with occupational exposure varying from ' to
54 years: most werkers showed radiographic evidernce
of ashestosls that wvas graded from 1 te 3, 2
significant increase in rheumatoid factor was found
only tn patients with asbestosis of grade 2 or 3;
among these patients the percentage of cases showing
hemagglutination titer of 1:320 or wmore is 21.0% and
15.9%, respectively. The factor found reacts with
human gamma qlobulips.

ASBESTOS; ASBESTOSTIS; INSULATFON WORKERS;
OCCUPATIONAL PYXPOSOURE; RHEUMATOID PACTOR

<arad>

Schall, ®.L., Present threshold limit value in the |
7.5.%. for asbestos dgsts A critique.,, Ann. W.Y.
Acad, Sci., 132(f: 316-321 (1965).

The present threshold limit value for ashestos in .
the United States i8 5.0 sppcf for a daily eight

408

hour axposure, %0 hours/week; this value was adopted
several years ago. .Present criticises are: (1) the
value relates to the prevention of asbestosis buot
not other ashestos-related diseases, (2} data was
obtalined From the textile industry only, (3}
variations in the nature of the dust yere not
considered, (8) the walue is based upon dust counts
of 211 particles, fibrous and particulate, asbestos
or not, and (5} dust counts taken vere averaged.

ASBESTOS; STANDARDS

<U75> .

Selikoff, I.J.,  The occurrence of pleural

calel fication among asbestos insulation wvorkers.,
Ann. W.Y, hcad. Sci., 132¢Tr: 351-367 (196%).

Roentgenological evidence of pleural calcification
was found in 150 of the 1,717 asbestos ingulation
workers exanined. cCalcification rarely occuarred in
less than 20 years from onset of exposure. Rath
uniiatecal and bilateral calcifications were
chserved; approximately half wvere .bilateral.
Extensive pleural calcification tended to be
tilateral. Although bilateral-calification is
almost pathognomonic of ashestosis in the absence of
traomatic or infectious pleural disease, unilateral
calcitication is almost as strongly diagnestic.

ASBBSTOS: ASBRSTNSIS; DIAGNOSIS; RUNMAN; PLFORAL
CALCIPICATION

<UT6>

Selikoff, I.J.: Churg, J.: Rammond, E.C., The. -
occurrence of ashestosis among insulation workers in
the United States., Ann. W.Y, acad. Sci., 132(N:
139-155 {1965).

Razards associated with ashestos exposure were .
investigated in 1522 insulation workers in the New
York - New Jersey avea. " hmong the 392 vorkers with
mcre than 20 years of exposure, 3139 cases of
ashestosis and 11 pleural cancer cases vere
ohserved., Weoplastic complications of asbestos
exposiure were stndied asong 307 consecuotive deaths
in this group of men. The incidence of lung cancer
vas seven times greater than exrpected and cancer of
the gastrointestinal tract vas three times greater
than expected. Ten cases of gesothelioma were
found., Wo cancers were cbseérved Inp workers with
less than 20 years work experiencea.

ASBESTOS; ASBESTOSIS; CANCER; CARCINONA; RUMAN;
INSTLATION ROREERS; LONG; MESOTHRLIOMA

<aTh :
Selikoff, ¥.J.; Charg, J.; Hameond, E.C., Relation
between exposure to asbestos and mesotheljoma,, Wew
Bngl, J. Med., 272(11): 560-565 {1965y,

Ten deaths from wesothellomas, 6 of the pleara and 6
of the paritoneuw, vere verified in a stody of 307
consecutive deaths (1943-1968) among
asbestos-irnsulation wor¥ers in Mer York and Rew
dJersey. This incidence of more than 3% ig
remarkably high for such a rare a tumor. In a
prospective study of the general population, onlvy 23
deaths out of 31,652 were due to mesothelioma of the
plenra. Mesothelioma was further assoclated with’
ashestos by the aatopsy verification of & pleural
and 1 peritonsal wmesotheliomas among 26 ashestotlc
caseg, and by the finding of asbestos hodles in luang
sections from more than 25% of the mesotheliosa
casés, Tt is apparent that mesothelioma must be
added to the list of necplastic harards assoclated
vith asbastor exposure.

ASBESTOS; ASBESTOS BODIES; ASBESTOSIS: CANCER:

ATMAN; LONG; AESOTAELYONA; PERITONEGN; PLEURA;
OCCUPATIONAL BYPOSURE; INSULATION WORKERS
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<a78>

Sluis-Cremer, G.K., Ashestosis In South Africa -
certaln geographical and environmental
considerations,., Ann. N.Y. Acad. Scl., 132(ty:
215-234 (1965) ,

Revieved mre (1) the development and production of
the VNorthwest Cape Province (WWC) crocidelite aine
and the Transvaal {TVL) crocidolite and amosite
asbesgtos field; (2} dust conditions in the ashestos
wiping industry - (a) dust levels in sines and
sills, {b) constituents of ore and dust, and (o)
pollotion of areas in the neighberhood of asbestos
sines; {3) medical ohservations in the WRC and TVL;
(i) occurrence of ashestos bodies in the WHC and
T¥L; (% occurrence of ashestos fibers in the sputum
of the W¥C and ?VYL: (R} radiological observations;
and {7) evlidence derived from post-mortem
observations.

ANOSTITE; CROCIDOLITE; OCCUDATIONAL BYPOSURE: Y-BAY:
HOUMAN

479>
Siuig-Creser, G.K.: Theron, C.P., Radiclogical and
pathological correlations in ashestosis in the
Republic of South Africa and the United Kingdom. 7.
A proposed radiclogical classification of
aghestosis., Ann. W.Y. Acad. Sei., 132(1h: 373-378
(19655 .

The International Classification of Pneumcconiesis
was modifled to facllitate diagnosis of ashestosis.
111l prinecipal radiological featdres are described
both qualitatively and gquantitatively. The code
letters "Lc® and "Lf" denote linear opacities; the
quantitative assessment 1/3, 2,3, and 3/3 indicates
the extent of lung involvement. Additional sysbols
are used for related complications,

ASBESTOS; ASBESTOSIS; DIAGHNOSTS

<a80>

Smith, K.W., Trends in the health of the asbestos
worker., Ann. N.Y. Acad. Sci., 132(1y: 685-690
{1965 .

A critique of the health hazards associated with
ashagtos is presented by an indostrialist. An
appeal is made for more accurate investigation and
reporting of asbestos related hazards, and for
classl fication of aghastos workers and asbestos
products. Isolated studies may be interesting, but
the true pilcture of the blological effects of
asbestos will emerge only when there is a broasd
study condtucted By an impartlal agency on a
nation-vide scale.

ASBESTOS; CANCER: OCCOPATIORAL EXPOSURE; RESPIRATORY
DISEASE

<wp1>

Smith, ¥#.F.: "isasser, R.E., A transplantable
sesothaliona induced by ashestos., Ted. Proc.,
20 {2}: 555, Abstract 2328 (1965} .

Intrapleural injection of asbheatos in hamsters
induced mesotheliomas; the neoplastic natore was
demonstrated by serial tranaplantations in thigh
muscle for 7 host generations. Solid tumors
developed at transplantation sites within 25 days,
leading to death. Lung metastases vere found.

NESOTHELIOMA: ASBRSTOS; TUNOR; LUNG; HAMSTER;
NEOPLASH
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<hg2>

Saith, ¥,B.; #iller, L.; churg, J.;7 Selixoff, I.J.,
Mesotheliomas in hameters following Lntrapleural
infection of asbestos., J. Mt. Sinai Roso. W.Y.,
32(1 ¢ 1-8 (1965} .

oral and intrapleural administration of soft
chrysotile,’ harsh chrysotile or amosite in hamsters
at a dose of 25 mg induced sesotheliomas reseubling
those foand in man. Tslands of epithelial-like
cells, sometimes 1lining narrow clefts, vere found in
plenral adhesions of hamsters that 3id not develop
tumors, These islands are of interest hecause they
may be precursors of tubular types of metheliomas.

AMOSTITE; ASHESTOS;: CHRYSOTTILE; MESOTHELIOMA;
RAMSTER; CAHCER; TUMOR

<RI

Saith, R.%.3 "Mitler, L.; Blaasser, R.P.; Aubart,
p.p., Tests for carcinogenicity of ashestos., Ann.
W.Y., Acad. Sci., 132: 056-187 (1965).

A single intraplearal indjection of soft chrysotile,
harsh chrysotile or amosite (25 mg) in hamsters
initially induced granulomatonus inflawation, pleural
thickening, calcification, necrosis, and fibrosis,
Pleural sesotheliomas developed after 200 days in 3
out of 15 animals given amosite, and after 400 days
in 2 out of 15 recelving harsh chrysotile. Wo
mesctheliomas were ohserved in hamsters treated with
soft chrysotile, or in untreated control hamsters.
In a current experiment, weekly intratracheal
injections of the 3 ashestos types have produced
pleural plaques and pulmonary lesions resembling
ashastosis, but no tumors have been observed as long
as 483 days after the first injectfion.

ASHESTOS; CRRYSOTILE; amoSITE; FIBROSTS; PLRURAL
CALCTFICATION: PLEURAL PLAQUES; MESOTHELTOMA:
PLETRA; HAMSTER

<Hpo>

Swither, ¥.J., Secular changes in asbestosis in an
asbestcs factory., Ann. N.Y. Acad. S5ci., 132¢1:
166-1A1 (1965).

Ohe way to study secular changes in the incidence of
ashestosis is to compare the average length of
exposure before the onset of certifliable disability.
of 76 new cases certified since 1960, the average
exposure was 17.5 years (range eguals 4 to 35
years). Disability was only 10% in 21 of the 26
cases, Most (88%) were referred for physiological
testing to confirm asbestosis. Spatum asbestos
bodlies are evidence of ashestos exposure only.

ASBESTOSIS; OCCUPATIONAL EXPOSURE; HOMANW; ASBESTOS;
ASBESTOS BODIPS

<uBs>

Steel, 3.J.; Boyd, J., Pleural calcification and
mesotheliosa following exposure to ashestos., Brit.
J. bis. Chest, 59{31: 130-134 (19€%y,

Ten yvears after exposure to asbhestos as a
storekeeper, a 63-year old man developed
mesotheliowa with pleural thickening and effusion of
the left side. The patient was rehospitalized with
syartces of progressive dyspnea and dysphagla; chest
1-ray showed increased left pleural thickening and
displacemant of the mediastinum to the right.
Ristologlc examination of the binpay specimen
revealed the presence of mesothelioma of thé pleura
vith an asbestos body present in the adjacent lung.
The disease was fatal.

ASBESTOS; DIAGNOSIS; DYSPNEA; MESOTHRELYOMA; PLERURAL
CALCIPICATION; RUNAN; OCCUPATIOWAL EXPOSORE
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<L 86>
Thomson, J.G., Ashestos and the urban dweller., Ann.
¥.Y. homd. Sci,, 132{1): 196-214 ([1965).

Asbestos fiber inhalation by urban dwellers was
investigated by counting asbestos bodies {n lung
bege saears from 500 consecutive autopsies in Cape
Town, South Africa and 500 in wiami, Florida.
results were similar; 30% males and 20% females
showed ashestos bodies. This work draws attention
to the widespread use of ashestos In cities, the
necessity for cosparable geodgraphic studies, and the
potential) for adverse effects.

NON-OCCOPATIONAL EXPOSURE; OCCUPATIONAL EXPOSOURE:
ENVIRDNBENTAL CONTAMINATION: ASBESTOS BODIES; HUMAR;
ASRESTOS

<ufr>

Thoeson, ¥.L.; Pelzer, A.W.; Smither, V.J., The
discriainant valpe of pulmonary function tests in
asbestosis., Ann. W.Y. Acad, Sci., 132¢(h: 8#21-436
{1965 .

of 28 workers with 18-year average ashestos dast
exposure, 19 were certified asbestotic whereas 9 had
heen exposed but not certified. Radioclogical
abnormality, dyspnea, rales, and finger ¢lubbing
vere instromental in certification. This study used
11 pulmcnary function tests to discrisinate between
the certified and uncertified workers and
substantiated the previous diagnoses.

ASBESTOSTS; PHEUMOCORIOSIS; OCCUPATIONAL ¥YXPOSURE;
HUNAN; PINGER CLUBRINWG; Y-RAY

<a98>
?iabrell, v., The inhalation of fibroue dusts., Ann.
M.f. head. Sci., 132(M 1t 255~273 (1965).

Studied were the relationship betveen free-talling
speeds of fibers and their dimensions, and the
likely magnitude of fiber deposition purely by
virtue of their elongated shape. Even though the
largest compact rarticles found in lungs are about
10 microns in diameter, the presence of ashestos
fibers S0 +o 200 microns long can be explained
bacaunse free-falling speed 15 determined
predominantly by diameter and not length. Places
vhere respiratory bronchioles branch are preferred
deposition sites for long fibers.

INHALATION; ANOSITE; CRRYSOTILE; CROCTIDOLITE;: TISSOR
DISTRIBYTION

<LBY9>

2ariaf, J.; Chabot, J.: Basset, M.F., Bronchlal
cancer and pleural mesotheliosa in cases of
asbestosis (two mew ohservations)., Poumon Coeur,
28 {5): 560-581 (1965). .

Tvo nev observations of tumors--brochial cancer and
pleural mesothelioma--vere found in patients with
asbestongls., length of ashestos exposatre vas
long-term. Tvo points are stressed in connection
with the casex: (1) the dlsesase condition i3 often
slight, long standino and igrored by the patient and
(2) the presence of fibers in the plevra is
significant.

ASBBSTOS; OCCOPATYONAL PXPOSORE; TUMOR; CANCER;
MESOTHELIOMA; PLETRA; ASBESTOSIS
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<u90>

¥igliant, B.C.; Wottura, G.; Maranzana, P.,
Association of pulmonary tumors with asbestosis in
Piedmont and Lombardy., Ann. W.Y. Acad. Sci.,
1321y : S5B-578 {196%),

Trow 1983 to 1968, B79 cases of asbestosis were
certified in Pledmont (830} and Lombardy (4%). So
far, 172 have died, 15 with lung carcinoma and 3
with pleural mesothelioma. One lung carcinosa and
two pleural mesctheliomas vere found among the 707
living subjects.

TOMOR; ASBRSTOSIS; PLEOURA; NEOPLASTA; HUMNAN;
OCCOPATIONAL BXPOSURE; HESOTRELIOWA: LUNG

<EIT
fagner, J.C., The sequelae of exposure to ashestos
dugt., Ann. N.Y. ARcad, Sci., 132{1y: 6%1-69% (1965).

This paper summarizes the salient features of
ashegstos expostre: (1) the ddast, (2Y proeblems of
inhalation, (7 proklems of retention, (b} asbegtos
bodies and fibers, (%) asbestos-haman and
experimental, (6} theories of pathogenesis, (T
migration of fihers, (B) malignancy and
ashegtos--carcinoma of the lung, diffuse
megothellomas of the pleural and peritoneum, and
experimental tumors, and {9) cooperation ameng
nuzerous scientific fields te investigate biclogical
effects of ashestos.

ASRESTOS; ASSESTOS BODIES; ASBESTOSIS; CAWCER; TLUNGS
RESOTARLIONA; PLEURA; PERITONROM; TOMOR

<L >

Wagner, J.C., EBpidemiology of diffuse mesothelial
tumors: evidence of an association from studies in
Sonth Africa and the Onited Kingdom., Ann. W.Y.
Acad. Sel., 132{t)y: 575-578 (1965,

0f the 87 pleural and 2 peritoneal mesctheliomas
diagnosed in South Africa only 2 cases were not
related to & known history of ashestos dust exposure.

MESOTHELIOMA; TOMOR: NOR-OCCUPRTIONAL EXPOSURE:
PERITONEON; HUNAN

<hg3y»

Ragner, J.C.; Skidmore, J.¥W., Ashestos dust
deposition and retention in rats., Ann, K.Y, Acad,
Sci., 132(1): 7TT-86 (1965y.

Pats were exposed to ashestos dust clouds for 7 1/2
hours per day, 5 days per week for 6 veeks. Dust
accumulated in the alveoli arising directly froms the
respiratory hronchioles, The elimination rate of
Rhodesian chrysotile was three times greater than
for amosite and crocidolite, thereby offering an
exrplanation for its reduced fibrogenicity.

CHRYSOTILY; CROCIDOLITE; AMOSTITE; ASBESTNS; RAT:
INHALATION R

<b9u>
Williaes, ¥.J., Asbestosis and lung cancer., irch.
Environ. Health, 10{1): BU-45 (196%},

Ten cases of lung carcinoma frowm a group of 62
hmerican asbestosis cases histologically revealed 3
squamcus tumors, 3 anaplastic tumors, 2
adenocarcinomas, 1 alveolar cell carcinomsa, and
mesotheliomsa of the pleura,

LORG; CAHCER; ASBESTOSIS; TOMOR; OCCUPATIONAL
EXPOSURE; AUAAN; CARCINOMA; MESOTHELIOMA
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<was5>
Anonymous, Ashtestos and malignancy., Brit. med. J.,
2: 202-203 (1968).

Evidence is mounting that links lung cancer with
ashestogis, and malignant necplasss with asbestos
dust. Many case raports are reviewad. Ontil we ¥now
the ansvers to some of the gquestions posed by the
tecant findings all erposure to ashestes dust shonld
be considered as hazardous, and supervision should
be extended to insulation vorkers who may be
intermittently but nevertheless heavily exposed to
ashestos dust.

CARCER; LUNG; ASBERSTOSIS; WECPLASN; HUMANM;
OCCOPATIONAL FXPCSORE; NON-OCCUPATIONAL EXPDSURE

<G96>

Ajare, J.; Soderholm, B.; Widimsky, J.,
cardiopulmonarvy function studies {n warkecs dealing
with ashestos and glasswool., Thotax, 19: 22-27
1sely .

Because ashestos fibers reportedly are not
transported by the pulmonary lymphatics, one single
nassive exposure aight lead to the same stage of
fibrosis as a chronic lovw level expesare. fen
exposed to glasswool showed no detectable fanctional
tmpairment; asbestos, however, caused marked
restriction in diffusing capacity - 3 cut of 8
asbestos workers exhibited pathologically raised
pulmohAary artery pressurae.

ASBESTOS; AUMAN: OCCUPATIONAL EXPOSURE; PESPIRATORY
DISEASE

<u9TY

Buchanan, W.0., The association of certain cancers
with ashestosis., Proceedings of the Fourteenth
International Conagress of Occupational Health
{Madrid, 1963, Exerpta ¥adica Foundation, New
York., ¥Yol. 1I: A17-613 (19R0}y,

British epidemiologic data onh pulmopary and other
capcers are ypdated to 1962. Ashestosis was precent
at autopsy in 509 cases from 1924 to 1962 - 364
males and 185 females. Death from lung cancer or
pesothelioma of the pleura or the peritonevm is more
1ikely if ashestosis i{s present; bhut no evidence
exists that an Increased risk prevalls for those
persons exposed that do not have asbhestosis,

CARCER; ASBRSTOSTS; OCCUPATTONAL EXPOSURE; LONG;
MESOTHELIOMA; ROMEN; PLEURA; PERITONEUM

<a98>

Davls, J.M.G., An electron microscopy study of the
effect of asbestcs dust on the lung., Brit. J. Exp.
Pathol., 4ufuy: u54-86U4 (1964) .

Rats and gquinea pigs were exposed to a high
concentration of chrysotile dust for 35 and 77 days
respectively, Pathological changes occurred in 3
stages {1 foraation of small nodulat glant cell
lesions in walls of terrinal hronchioles (1
fibrosing interstitial preumonia () consolidation
of lungs as exposure progressed, Remlssion of the
consolidation was seen in rats which vere removed
from exIposure, but this was not the case in guinea
pigs. Chrysotile dust wvas seen only in alveolar
macrophages; other cells apparently are unable to
phagqocytize this material. The dust vhich had been
in lungs for some morths shoved szigns of Aissolution

December 1974

by body fluids. An aggregation of ferritin material
arcund ashestos particles may be the start of
asbestos body formation. Some capillary walls in
dusted lungs were thicker than usval in the area of
the blood-air interface, The baspment mesbrane in
these areas was uneven in outline and nomerous
invaginations im the cytoplasm of epithelial and
endothelial cells vere evident.

LUNG; ASBESTOS; CHRYSOTILE; AAT; GUIREA PIG;
MACRNEAARGE; ASBESTOS RODIES; PHAGOCYTNSIS

<H9g>

pavis, J.M.G., The ultrastructure of ashestos bodies
frow human leng., 9rit. J. Rxp. Pathel., 45G({6}:
fU2-606 (1960},

The electron-eicroscope study of asbagtos bodies
from human lung sirrored the results frosm guinea pig
studles--eabedding sites were the sama, located
intracellularly in macrephages and fibreblasts, or
seated among the collagen fibers., The asbestos bhody
coating consisted mainly of ferritin granules about
60 A in diamter., Segmentation of the ashbestos body
nay result from its deposition ax separate glohules
or by the splitting of a previously seooth coat.
Irregularly shaped aggregates of ferritin contained
scattered particles of asbestos dust as well as
other foreign material.

ANALYSIS; LONG: ROMAN; ASBESTOS BODIBS;: ANOSITE:
GUINER PIG

<500>

Davis, J.M.G.,, The ultrastructure of asbestos bolies
from quinea-pig lungs., Bprit. J, ®xp. Pathol.,

BE {AY 3 634-6UT ([19AL),

Guinea pigs were exposed to chrysotile dust for 18
hrs a day for £ weeks. The first sign of ashbestos
body formation was the accumulation of dense
granules, (orabably fervetind approximately £0 3 in
diameter around the ashestos fiber. Partly or
completely formed ashestos bodies were found in 3
sites only -- in alveolar macrophages, in ~
fibroblasts, or emhedded among collagen fibers {ir
fibrotic areas. Dpuring the duratlon of the
experiment, there was no evidence of the breakup of
asbestos bhodies in guinea pig lungs.

ASRESTOS; INHALATION; CRRYTSOTIL®; GUIWPA PIG: LOWG:
ASHESTOS BODIBS; FIBROSIS;: MACROPWAGE; PIBROBLAST

<501

Dyson, B.C.; Trentalance, h.,B., Resectlon of primary
pulmonary sarcoma. FReview of literature and report
of a case associated vith pulmonary ashestosis,, J.
Thoraic rcardiovas, Suorg., 47{Sy: 577-5R9 (1964,

Primary pulmonary sarcoma 1s clinically
indistinguishable from cagcinoma antil diagnosis is
made by biopsv at brochoscopy or at thoractomy. In
a8 fb-year-old newspaperman with prisary pulmonary
sarcoma, anthracotic piqment and asbestoes bodies
vere present within the tusor and within adfacent
lung tissue. Occupational history revealed 16 years
of asbestos exposure as m pipe insulator. This is
the first reported case in which pulmonary
ashestogis was assoclated with primary pulmonary
sarcoma. A review of £6 published cases of primary
sarcona in the bronchus or peripheral lung is
included,

SARCOWMA; ASBESTOS; CANCER; ASBESTOSIS; LONG;
OCCUPATIONAL EXPOSURE; AUMAW
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502>

Ylwood, P.C.} Cochrane, A.L.; Beniamin, I.7T.;
Seys-Prosser, D,, k follow-up study of workers from
ah ashestos factory., Brit, J,. YInd. Med,, 21:
300-307 (1968,

All workers employed in an asbestos factory for 6
#onths or lohger between 1936 and 1962 were part of
a follov-up study: out of 1165 men and 268 women,
1020 (88%) and 237 (BA%) ware traced; 133 men {13%)
and 11 women (5%} were dead. None died from diffuse
ahdominal neoplasm; 11 died from carcinoma of the
lung or bronchus, and 1 died frow pleunral
megsothelioma,

ASBESTOS; OCCUPATIONAL EXPOSURE; LUNG: CANCER;
HESOTHRLTOMA; TUWOR; CARYSOTILE; GASTROINTESTINAL;
HOMAN; PLEURR

<503>

Bntickpap, J.B.; Smither, %.J., Peritopeal tumours
in asbestosis., Brit. J. Ind. Med., 2%: 20-37
(1964) .,

Puring the vears 1958 to 1963, diffuse abdominal
tumors were found in 3 men and 3 women - all worked
in the sawe ashbaestos factary and were exposed to
chrysotile, crocidolite, and amosite. Exposure
ranged fros 10 months to 32 years; survival time
from first exposure spanned 20 to b6 vears.
Symptoas and signs in all cases incloded abdominal
pain, discomfort, or ascites; one is stil) alive.
Histology confirmed tumor diagnosis: minimal lung
fibrosis was observed, and in 8 cases ashestosis vas
not diagnosed during life,.

ASBESTOSIS; PPRITONERUM: HOMAN; TOMOR; AMOSITE;
OCCOPATINMAL EXPOSURE; CHRYSOTILE; CROCIDOLITE;
FIBROSIS

<504>

farington, J.S.; Smith, M., Studies of hydrocarbonsg

on sineral dusts. The elution of 3,U~Penzpyrene and
olls from asbestos and coals dusts by serum., Arch,

Paviron., Fealth, 8(¢3): 4%3-a58 (1968},

After UR hours at 37 degqrees C, 3,8-benzpyrene wvas
adgorbed by chrysotile, 100%: by crocidolite, 80%;
and by amosite, 10%. %o hiologic significance can
be attached to these findings. Whether the oils
containing 3,4-benzypyrene and related hydrocarbons
are a factor in asbestos assoclated malignancy
remains to be determined.

CROCIDOLITE; CHRYSOTILE; AMOSITE; ASBESTCS

<505

flolt, P.¥.: Mills, J., Bxperimental asbestosis in
quinea pigs., Proceedings of the Foartesnth
Internpational Congress of Occupational RAealth
fMadrid, 1963y, ®xerpta "edica Foondation, Wew
York., Yol. IT: &&T-670 (196n),

Goinesa pigs which vere forced te inhale fine
particles of asbestos exhibited numerous ashestos
particles and msononuclear macrophages i{n the lungs.
At various tises, guinea pigs were killed to
ascertain developmental episodes. Subwmicroscopic
particles can produce severe lesions in the lang,

GUINEA PIG; ASBESTOSIS; WNACROPHAGE; LUNG;
CROCIDOLITE; INHALRTION

<506

Holt, P.P.; Wills, J.; Yoang, D.K., The early
effacts of chrysotile ashestos dust on the rat
lung., J. Pathol. Bacterloil., 87(1)t 15-23 (1960).

¥ats vere exposed for 100 hours over 30 days to
chrysotile dust at a rate of approximately 5000

412

particles per ml of air. At 14 days the rat lung
showed 1little evldence of dust inhalation: lesions
found, however, already had formed a delicate
collagen capsule and a retlculus net. The rat lang
reacted more rapidly to asbestos dust than to silica
dust. MHo ashestos hodies were found.

CHRYSOTILE: BAT; LUNG; ASBESTOS; FIRROSIS:
PHAGOCYTOSIS; INHALATION

<507> )
Hoorihana, D, O'B., The pathology of mesotheliomata
ahd An analysis of their association with asbestos
exposare,, Thorax, 19; 26R-278 (19AuY,

A1l cases from 1917 to 1962 recorded as primary
diffuse tumors of the pleura or peritoneum
{mesotheliomata) in the necropsy files at the London
Aospl tal are reviewed. Pathology of 38 cases of
primary tumors (wesotheliomata) associated with
asbestos bhodies in lung tissue showed these to be
distinet and recognizable neoplasas.

CANCER; mESOTHRLIONA; ASRESTOS; TOMOR: ASBESTOS
BODIES; PLEURA; PERITONEUM;: WEOPLASH; HUMAN

<E08>

foose, %,, Toxicity of cell culture medium dve to
fil4ration through asbestos pads., Nature,
2018925y : 1282 (1964),

The call viability (cloning efficiency after 7 days)
of hamster fibroblasts was reduced significantly
vhen clones were grown in Paglets medium or calf
serum filtered through asbestos pads. Pads from 3
different manufacturers were toxic, but the nature
of tha toxiec factor iz unknown. Cellulose membrane
filters were not toxic, and therefore should replace
ashestas filters In all stages of tissue culture
medien preparation.

ASBEST0S; CELEL CULTURE; AAMSTER; CYTODTOXICITY

<=09>

may, T.C., Asbestos,, Minerals Yearhook 1963:
Metals and Minerals., Bureau of Mines, 1.5,
Department of the Interior, 1: 251-265 (1964),

h detailed account of asbestos is given for the year
1963: legislation and government programs, domestic
prodoction, consumption and uses, stocks, prices,
foreign trade, world review of ashestos production
and use, and the ¢technology of ashestos mining and
processing.

ASBESTOS: ASRESTOS MINIRG; US®; PRODUCTION

<R10%

Morgah, W.K,C., Rheumatold pneumoconiosis in
association vith asbestesis., Thorax, 19: 833-435
(19684,

A lung hopsy from a 89-year-pld arc-welder revealed
iron, interstitial fibrosis, and nuserous ashestos
hodies in the lung parenchywa. A retrospective
occupational history placed the patlent in the
interior of ships welding pipes being lagged
sinultanecusly with asbestos. Bven though the
patient experienced no overt symptoms of rheumatoid
arthritis, the final dfagnosis was rheumatoid
pheunoconiosis in association with ashestosis.

PNEUMOCONTOSIS; ASRESTOSIS; FINGER CLUBBING: LORG;
OCCUPATTONAL EXPOSURE; ASBESTOS: AUMANW
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<5 11>

oosthoizen, 5.F.: Theron, C.P.: Sluls-Cremer, G.K.,
Calcified pletural plaques in asbestosis: An
investigation into their significence., Med. Proc.
(Nediese Rydraes), 10{23)7 U96-501 (1968).

out of 238% radioclogic examinations, 166 cases of
definlte uncomplicated asbestosls were dlagnosed; 59
showel calcified plearal plaques only,. Wo true
correlation was discerned betveen plague formation
and the factors which influence develépment.
rurther, neither the period and type exposare nor
age could be related to the size or distribution of
plaques.

PLEURAL PLAQUES; HOMANR; ASBESTOSIS; X-RlYi ASBESTOS;
OCCOPATIONAL EXPOSURE; NON-OCCUPATIONAL EXPOSURE

<5 12>

owen, %.G., Diffyse mescthelloma and exposare to
asbestos dust in the Merseyside area,, Brit. #ed,
J., 2¢ 218=-218 (19614) .

This series includes 17 cases of diffuse
aesothelioma ~- 16 pleural =and one peritoneal.
Strong positive evidence of exposure to asbastos was
obtained in t8 of the 17: ashbestos bodies were
observed in 7 of 10 specimens of lung tissuoe
exanined.

MESOTHELTOMA; ASBESTOS; OCCOPATIONAL EXPOSOURE;
AUMAN; PLEORA: PERITONRON; LUNG; ASBESTOS BODIES

<513>

Selikoff, 1.J,; Churg, I.; Haumond, B.C., Asbestes
exposure and neoplasta., J. Amer. Hed. Assoc.,
1B8(N 1 22-26 (19Fuy,

Investigations centered on the 1522 insnlation
workers of the Ashestos Workers OUnion in the Rew
York metropolitan area., o0f the 632 vho entered the,
trace before 1943 and were traced through 1962, S
died of lung or pleural cancer; only 6.6 vere
expected. Four mesothaliomas in 255 deaths is an
extrasrdinarily high incidence of such a rare tumor.
Tventy-alne died from stomach, colem, or rectam
cancer comapared with 9.0 expected; there may be an
atiological relationship between industrial ashestos
exposure and carcinoma of the gastrointestinal tract.

PIPE COVERPRS; HOUMAN; CANCER; NECOPLASM; INSULATICH
WORKWRS; CCCOPATIONAL EYPOSURR; TU®OR; NFPSOTHELIOMA;
GASTROINTESTINAL; ASPESTOQSIS

<514>

Stuis-Cremer, G.K.; Waagner, J.C.

pathological- radiologicnl correlation in 108 cases
of asbestosis proved at post-mortes., Proceedings of
the Pourteenth Intertational Congtess of
occupational FHealth (®Wadrid, 1963, Exerpta %edica
rodandation, Wew York., VYol., IXI: 608-610 ([1968).

Ashestosis way cause disablement wlthout being
detectable radiologically. In 108 asbestotic
subijects studied, all had worked in crocldelite or
asosite nines; radiologically, at autopay, there
were 47 cagses of slight asbestesis, 42 moderate, and
19 marked.

LONG; CROCIDOLITE; AROSITE; X-RAY; HUMAN; ASBESTOS
BINYRG
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£515>

Smith, w.2.; miller, Ls; Churg, J.; Selikoff, TI.J.,
Pleural reaction and mesothelioma in hamsters
in4ected with ashestos,, Proc, hkmer, Assoc. Cancer
Res., S5({1):59 Adstract 238 (1964,

Injection o¢ 25 mg asbestos into the tight plearal
carity of golden Syrilan hamsters cerused extensive
pleural reaction with granulomatous inflaamation and
fibhrous tissue overgrovth, causing lung lobes te
bind together, to chest wall, and to the diaphragm.
Results indicate that the Syrian hamster may be a
sensitive animal wodel for testing asbestiform
materials,

BAMSTER; MESOTRELYOMA; PLEOURA: ASBESTOS; AMOSITE;
CHRYSCTILR; GRANDLOMA; TUMOR

<R16y

Wagner, J.C., Ashestos dust exposure and salignancy
{diffuse mesothelionas of the pleura}., Proceedings
of the Pourteenth International Congress of
Occupational Health (Madrid, 1963), Exerpta Medica
Foundation, New TYork., 3: 1066-10AT (1964},

Continuing investigations of cases of diffuse
pleural mesotheliomas in South ARfrica have shown
that 110 out of the 120 cases recorded since 1956
were exposed to crocidolite {bluey asghestos.
Interestingly aore than half the cases from the Cape
asbestos flelds were not occupationally exposed. The
occupational group shoved no correlation between the
severity of.asbestosis and the presence of tumor.
0ils and waxes containing polycyclic aromatic
hydrocatbons on the c¢rocldolite fibers may be
intimately involyed in the caccinogenic effect of
craocidolite,

ASRESTOS; WESOTHELIOMA; TUMOR: NROPLASM:; CHRYSOTILE:
ANNSITE; CROCIDOLITR; GCCUPATIOWAL EXPOSURE: ROMAW;
ASBESTOS MINING; WON-OCCUPATIONAL EYPOSORE

<517>

Webster, I., Asbestosis., 5. Afr. Ned. J., 2f:
B70=-872 (1964},

Thi= revlev suamarizes the asbestosis problem in
Sonth Africa - the incidence, pathogenesis,
patholegy, and salignancy. Analysis shoved that 3
pain probless rewmain uhsolved; fa) The particular
property of the dnst which causes fibrosis and how
it does this; (b) The length of exposare or dust
load necesgary to produce such fibrosis; (c) The
reason for the increased incidence of pulmonarcy
malignancy in asbestosis.

ASBESTOSTS; LUNG; ASBESTOS BODIES; MWSOTRELIOMA:
INRALATIOR; PNEGNOCONIOSIS

L5918
Leathart, G,L.; Sapderson, J.T., Some ohservations
on ashestosis., Anp. Occup. Hyg., h: 65-70 {1963 .

ror the vears 1960 and 1961 nearly half the
certified cases of asbestosie occurted in
insulators. fMost victims started vork in the
aghestqgs indnstcy befoare 1945, massive industrial
expansion since then implies more cases in the
future, Insulators lag boilers and pipes with a
vlaster consisting of ASY magnesia and 15% amosite;
laggers apply a coat of wet plaster by hand on cover
gections wired to the boiler.

ASBESTOSIS; AMOSITE; INSULATION WORKBRS:
OCCOPATIONAL EXYPOSORE; HOMAW
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<5 19>

peacock, A,; Peacock, P.R., Asbestos az a potential
carcinogen for fowls,, Brit. Fepire Cancer Campaign;
gritizh Empire Cancer Campalgn Research, London,
5.9.I., Part 2: 534-535 (1963).

Tollowing the infection of ‘asbestos into the air
sacs of Rhite Leghorn chickens, tumors formed in two
birds of the 30 which survived for 1 year or more.

A mucus-secreting adenocatrcinosa appeated about 1
year after the infection of commercial asbestos into
the right aitr sac of one bird. The tumor involved
the syrinx, the proventiculus, the lungs and the
ovary. . The second tumor appeared about 3 years
after indection of ‘crocidolite into the left ailr
sac, This large, firm tumor formed at the site of
infection and extended along the air sac into the
huweras, thorax and left lung. Crystals sisilar to
the original crocidolite vere found in the tumor
tissue.

ASBESTOS; CANCER; LOWG; CHICKEW; CROCIDOLITE; TUMOR:;
CARCINOMA

€520> .
Thowson, J.G,; Faschula, R.0.C,; MacDomald, R.R.,

" Ashestos asg a modern urban hazard., S. Afr. Med. J.,
37T¢3): 77-81 (1963) .,

Lung smears wvere examined from mote than S00
consecutive antopsies in Cape Town, South Africa.
Golden-yvellow asbestos bodies were identiffed from
132 cases - 10% of the males and 20X of the females.
This appeared to result from exposure to acban air
contasinated with asbestos, rather than to
occupational exposure. Basal ashestosis rarely
leads to pulmonary disease or Aisability hat is
eticlogically involved in mesothelioma of the pleura
and peritoneun.

LORG; MPSOTHRLIONR; ASBESTOS; HUMAN; BNYIRONMENWTAL
CONTAMINATION: WON-OQCCOPATIONAL EXPOSURE

€521> .
wagner, J.C., Asbestosis in experimental animals.,
Brit. J. Tnd. Med,, 20: 1-12 (1363,

For B hours per day, S days per week, guinea pigs,
rabbits and monkeys vere erxposed to asbestos dusts:
relatively pure chrysotile, pure asosite, and
crocidolite consisting of ironstone and silica with
only 10% asbestos fiber. Histologlical examinations
at monthly intervals revealed: (1} chrysotile dust
produced severe leslons in the lungs of guinea pigs,
slight fibrosis in monkeys, and no effect in
rabbits; (2} amosite dust induced marked lesions in
all three mawmals; and (3} iwpure crocidolite dust
caused severe disease in guinea pigs and respiratory
infections in these animals vere more severe than
for animals treated with pure dusts.

AMOSITE; CROCIDOLITE; CHRYSOTILE; GUINEAR PIG:
RABRIT; MOWNKEY: PIBRDSTS; ASBESTOS; INMALATION

<522>
Walters, 1..G6., Industrial cancer In South Africa.,
fted. Proc, (Medlese Rydraes), 9(2): 2&-30 {(1963}).

The Seuth African viev of Llndustrial cancer is
developed under section headlngs such as:
historical outline of industrial development;
industrial cancer; time factor; pravention; sining
industry {silicosis, asbestosis and coal
pnenmoconiosis) ; non-mining industry (dusty trades
and metaly; natural environment; co-carcinogens and
synergism; and atmospheric pollation.

HOMAN; OCCUPATIONAL UXPOSURE; ASBESTOSIS; ASBESTOS
HINING
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€523 .
Rebster, I., Asbestosis in non-experimental animals
in Sounth Africa., Nature, 197{0866): 5S0F (1963).

Fxanined at auntopsy were one baboon from the hills
near a crocidollte asbhestos mill, 2 donkeys that
worked on ah amosite asbestos mine (one for 10
vears), and 23 field rats trapped near an ashestos
s111. Histoloqy revealed interstitial fibrosis
associated with ashestos bodies and fihers in the
baboon and donkevs, and lung ashestosis involvement
in 21 rats.

éABﬂOH: MONKEY; RAT; FYBROSIS; LUNG; ASRESTOS;
ASBESTOS MINING; ROW-OCCUPATIOWAL EXPOSURE:
ENYIRCHMENTAL COWNTANINATION

<524>
Blum, C.K., Radiology of some rarer dust diseases.,
Scat. Med. J., T: 478-087 (1962,

Factors influencing the rate of massive fibrosis and
the role of tuberculous infection in the development
of progressive fibrosis are not fully known.
Preventive measures against inhalation disease and
in planning for treatment of the later stages of
pneumoconiosis must be emphasized. Pour cases of
asbestosis in asbestos workers employed at a textile
factory are depicted, Tables in this paper present
a schems for the international classification of
aineral dust diseases.

ASRESTOS; ASRESTNSIS; OCCUPATIONAL EYPOSURFE:
PIBROSIS; PNEUMOCONIOSIS

<525>

cartier, P.H.; Gross, P., Wonoccupational df{ffuse
pulmonary fibrosis., Arch. Bnviron. Health, 4{1):
F9-86 {1962,

A worker exvosed to ashestos dust for 38 vears
developed diffuse chronic interstitial fibrosis:
chronic interstitial pneumonitis vas evident for 32
years prior to death. Postmortem examination of a
single section from each lung revealed no ashestos
bedies, indicating that the disease was not related
to ashestosis. HRistological data {mplicated
bronchopneuwmonia as the immediate cause of death,
The case illustrates that the clinical diaqnosis of
pneuncconiosis cannot be based on presumptive
evidence alone. Rather, diagnoses should include
{1} kxnowledge of significant exposure to asbestos
dost and (2} knowledge of the clinical progression
of the disease,

PIBROSTIS; ASB®STOS; ASBESTOSIS; CARYSOTILE; CYSPHNRA;
PREUNOCONIOSTS: ASBESTOS BODIES; OCCUPATTONAL
EXPOSURE; ASBESTOS MINRING: HUMAY

<526>

Cordova, J.F.; Tesluk, P.; Knudtson, X.P.,
Asbestosis and carcinowma of the lung., Cancer, 15:
1181-11A7 (1962) .

lung carcinosa was associated with 11 cases of
asbestosis; seven had a history of known ashestos
exposure. In all cases, ashestos hodles were found
in the tumor area.

ASBRESTOS; OCCUPATTONAL EXPOSURE; ASBESTOS BODIRS;
LUNG; CANCER; CARCINOMA; ASBESTOSIS; HUMAR
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<527>
Eizenstadt, A.B., Plearal asbestosis., Aper. Pract.,
13(9}: S73-578 (1962),

The multiplicity of asbestos use produces an
iopportant health probler in curtalling the disease
ashestosis, This type of pneumoconlosis is not
readily or easily recognized vithout some history of
exposufe to ashestos as a clue. Only¥ lung biopsies
denonstrating astestos bodies inm ¢he parenchysa ¢an
firmly establish the diagnosis, especlally {f the
dizease presents itself as an idiopathic plearisy.
Three clinical cases are reported.

ASBESTOS; ASBESTOSTS: ASBESTOS BODIES:
PHEUROCONIOSIS; LUNG; OCCUPATIONAL EXPOSURE

<528>

Aarington, 3.5., ¥atural cccurtence of anino aclds
in virgin crocidolite ashestos and banded
ironstone,, Sclence, 1387 521-522 {(1962).

Fluorescent oils containing polycyclic aromatic
hydrocarbons and amino acids were found in
ctocidolite and amosite asbestos but not in
chrysatile. The concentrations of aslne acids in
crocidolite is low (0.00027%) compared to 0.002f to
0.03% in varlous fossils from Plioccene and Devonian
petiod s,

CROCIDOLTITE; ASBESTOS; AMOSITE; PNEUMOCONIOSTS:
CREHICAL COHPOSITION; CHRYSOTILE; ARRLYSIS

£529>

Aorai, Z.:; fsudiooto, T.: Ueshima, M.: Matsunura,
K.: Puiimnra, W.; Fokunoka, M.; Sano, R., Studies on
the course of asbestosis patients., Jap. J. Hed.,
1M1 157=-1%8 (19%2y .,

A brief sunmary of a symposium presents
epldeniologic data for 116 cases of ashestosis in
Japan, Radiographs of the chest were followed on a
yearly basis for several vears. ©Disturbances of
lung fenction, subiective cooplaints, dry rales,
poist rales, friectlon sound, and asbestos bodles in
sputun generally {ncreased in cases followed. 1Llong
terp studies vith periodic exanination are useful in
the {pvestigation of progressive fibrosis in
preunoconoisis.

ASBESTNSTIS; YFNTILATORY DEFECTS; ASBESTOS BODIBS;
FIBROSTS; PRENNOCONIOSTS: HOKAN; RALES

<530>

teqrand, P.P., Sputum examination in asbestosis.,
pharn. Biol., 3{26y: 1RT-1B7 (1962}.

Aicroscopic ohservations are useful for verifying
the presence of asbestos bodies in the lung;
ashestos bhodies tesult from tha reaction of
chrysotile fibers in the lungs and are indispensable
in the diagrosis of ashestosis,

ASBESTOS: ASBRSTOSIS; CARYSOTILE; DIAGHOSIS; LDNG;
HUHA R

<531>»

AcHalty, J.C,, ®alignant plearal mesotheliona in an
asbestos worker,, Med. J. Rust., 49(2): 953-954
{1962y ,

plenrnl mesothelioma was diagnosed 1n ap hustralian
oale who had been esployed as & sill werker in a
crocidolite vine from 1988 to 1950. The latent
period between initlal exposure and tunor
developeent vas approxinmately 12 years. Auntopsy
confirmed the diagnosis and alsc revealed
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ashestosis, the presefice of numerous asShestos bodies
in fibrotic lung tissue, silicosis and acute
broncho-pneusonia. Although previous 10-year
exposure to silica as a surface gold? miner may have
contributed to the silicesis, this condition rarely
results from such a short period of exposure. This
cage Suqgests that sesothelloma can deselop after
transitory exposure to crocidolite in susceptible
persons.

HESOTHELTOPA; ASBESTOS:; BLDE ASBESTOS; ASBRSTOSTYS:
STLICGSTS; PNRUNOCORIOSIS; CROCTDOLIT®; X-RAY;
ASBESTCS BODTES; PIRGER CLUBBING; DYSPRFA

<532>

Fasanen, T., Effects of heparin and asbestos with
corticotrophin on the mucosal mast cells and tissue
eosincphils of rat stomach., Rcta Endocrinol., B71:
437440 {1962y,

fats received a single injection of asbestos and for
& days, 2 YO ACTA-zinc per day. Heparin (1.7 ng)
vas infected (I.P.) 9 times at 12 hour intervals,
Rats were killed 5 days after the ashestos
injection. Glucocorticoids stimulated by ACTR
presunably exert such an immediate etfect on the
fenction of the aucosal lamina cells that the known
inhibitory effect of heparin and asbhestos is

count eracted.

ASBESTOS; RAT; BTOCHERMTCAL EFFECTS; GASTROINTESTINAL

<533>

song, H.A.; Koprowska, T., Primary cyvtolegic
dizanesis of asbestosis associated with bronchogenic
carcinasa., Acta, Cytol., 6(4): 1J91-398 (1962).

Paring rowtine exasination of sSputum smears
askestosis was diagnosed ir a male laborer with
bronchogenic carcinoma. Although the association of
ashestosis and bronchogenlic carcinoma has heen
dcocasentad, this is the first cytologic diagnosis.
The patient was a heavy smoker and had been expesed
to ashestos for a period of '8 gonths almost 20
years ago. Forty-one ¢ases of amhestosis associated
with carcinoma of lung are reviewed.

ASRESTOS; ASBESTOSIS; CANCER; CARCINOMA; EUMANE:
LURG; SROKING

<53u>

Tho#son, J.G., Mesothelioesa of pleura or peritoneum
and limited basal asbestosis., 5. Afr. #Hed. IJ.,

36 {36): TH9-9R0 (19R2y .

Gravity and lung movements may deteraine the basal
accusylation af inhaled asbestos flbers, which then
becone asbestos hodies that potentially attain
locally carcinogenic concentrations. The enoramous
increase in world consumption of asbestos and its
variety of uses increases the exposure of the
general population. It is possible for an
increasing nunber of people to have lioited basal
astestosis without overtly manifesting radiological
or ¢linical evidence, There is an fncrease in the
rare tupors--plearal and peritoneal
aesgtheliomas--in people vhodge occupations ara nat
denerally associated with asbestos.

ASBUSTOS; ASBESTOS BODIES; CANCER; PLEURA:

MESCTHELTORA; PERITONEUM; HOUMAW; NOR-OCCOPATIONAL
EXPOSORE
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<535>

Bader, Mm.B.: Bader, F.A.; Selikoff, I.J., Pulmonary
function in asbestosis of the lung,, Rmer. J. Med,,
I 235-242 (1961,

Pulmonary function tests of 17 ashestos factory
employees shoved relatively normal vitel capacity in
half of the workers and reduced capacity in the
rest. PResiduval wolume was slightly increased in 6
workers and unaltered in others. Maximum breathing
capacity was well presarved in all ‘cases.
Pathological changes produced in asbestoxis are
reviewed in relation to the alveolar capillary block
syndrome.

ASBESTOS; CHRYSOTTLE; CROCIDOLITE; AMOSTTE;
SHPHYSEMA; HUMAN; OCCUPATIONAL EYPOSHRE

<536>

Brugsch, A.G.; Bavley, A., Asbestosis in a worker
engaged in autosobile aondercoating., Wew Engl. J.
ned., 265(By: 379-381 (1961).

A Massachusetts automobfle mechanic vho undercoated
cars for 5 years prior to his illness presented with
diffuse bilateral infiltration of the lungs by
minute, discrete nodular densities and considerable
accentuation of the peribronchial perivascular
mrkings, particularly of the lover lobes, A
resultant state-wlde survey corrected probleas
caused from ashestos-asphalt type undercoating
compound: pre-esployment and pericdic x-rays,
rotation of workers, use of approved respiratory and
eye protection devices and mechanical ventilation of
the work area were recompmended as protective
seasures.

ASBESTOS; PRFOMOCONTOSIS; HUMAN; ASBESTOS BODIES;
PTBRDSIS; DYSPNEA; OCCUPATIONRL EXPOSURE: LONG;
RESPTRATORY DTSEASE; STAWDARDS

<«837>

Heatd, B.B.; Williams, R,, The pathology of
asbestosls vith reference to luang functien., Thorax,
16: 260-281 {196n .,

In & patients with asbestosis, 5 desonstrated a
functional diffusing effect but no emphysema.
Howevar, there were dense pleural adhesions with
thick cartilage-like plagues and variable deqrees of
pulmonary fibrosis. One patient demonstrated
definite evidence of eaphysesa. Punctional emphysema
is rarely seen in ashestosis. The restrictive lung
lesion in ashestosis was probably caused by pleural
adhesions and plagues and lessened volume as result
of fibrosis. Asbestos bodles were frequent in
fibrotic as well as non~fibrotic areas of the lunys,
Dense pleural adhesions vere present in 211 six
cases,

ASBESTOSIS; RMPHYSEMA; PIBROSTS; ASBESTOS BODIES:
PLEURAL PLAQUES; RUNAW

<538>

Hurwitz, M., Roentgenologic aspects of asbestosis,,
Amer. J. Roentgenol, Radium Thetr., Wucl. red., B5(2y:
256-262 {1961y,

South African asbestos workers with asbegtosis were
exarined radiologically, Pleural changes were
esphasized as radiological features of ashestosis
because they are found more frequently than diffuse
palmonary fibrosis.. Calcific pleural plagues
sanifest in the characteristic patterm of sclerotic
pleutisy.

ASPESTOSIS; SILICOSIS: PNEOMOCORIOSIS; PLEDRAL
PLAQUES; PLEURAL CALCIFICATION; NESOTRELIONA; AUAMN;
OCCOPATTONAL EXPOSDRE
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<53
Mitchell, 3., Health progress is an asbestos textile
vorks,, Arch. Environ. Pealth, 3(1: &3-7T {1961,

An historical account detalls that past work
conditions in ashestos textile factories were
hazardous dne to high dust levels; present. dust
controls have greatly reduced dust particle counts
to sinimize the hazards of silicosis and asbestosis;
rontine wedical exaninations and x-rays of all
workers enable early detection of any lung disease,

ASBESTOS; OCCUPATIONWAL EXPOSURE; TPXTILR INDUSTRY;
DIIST CONTROLS; STANDARDS; HUNAN

<5a0> .

Sleggs, C.h.; Warchand, P.; Wagner, J.C,, Diffuse
pleural megsothellomasg in South Africa.,, 5. Afr, med.
J., 35421 28-30 (1961).

0f 30 patients vith diffuse pleuwral mesothelioma, 33
had a history of exposure to crocidolite mined in
South Africa. Ashestos bodies were found in lung
tissues of only 30% of the.cases. Puorther
epidemiological and laboratory studles shoald help
to determine causative and correlative factors,
incloding the etiologic relationship of asbestos and
other elements in geographical regions where
masothelioma occurs frequently.

ASBESTOS; CROCIDOLITE;. OCCUPATIONAL EXPOSORE:
ASBESTOS MINTNG; MESOTAELIOWA; HOMRN

<Su1>
Telischi, M.: Rubenstone, K.T., Pulmonary
ashestosis,., krch. Pathol., 72(2): 23u-243 (196Mmy.

DPyspnea and veigkt loss developed in an elderly
plaster mixer vho had worked for 12 vears with dry
povders containing asbestos., Subseguent necropsy
revealed chronic ptulmonary asbestosis, primary
bronchogeni c squamous-cell carcinoma, and multiple
pulsonary adenosas. A primary adenocarcinoma of the
stomach metastasized to the lungs.

ASBRSTOSIS; CARCINOMA; LORG; TOMOR: DYSPREA;
FIRRNSIS; PINGER CLOBBIWG; ASBESTOS BODIRS; CANCER;
OCCOPATIONAL EXPOSTURE; HUNMM

<5a2>
Te¢llesgon, W.G., Rhenmatoid pneumoconiosis in an
asbestos worker., Thorax, 16: 372-377 (1961).

An Mastralian patient with a S-year history of
djatetes mellitus was diagnosed as having rheomatold
arthritis; further eramination disclosed asbestosis
in the absence of classical radiological changes
vhich characterize the diseagse., The patient wasg
ewployed for 15 years in a factory which
sanufactured asbestos-cement board using amosite,
chrysotile, and crocidolite. Estimated exposure
approximated an average density of 0.3 aillion
particles per cubic foot; the total cummulative
exposure was ahont 0 million particle-years per
cubic foot. MAccordingly, the man was exposed to low
levels of asbestos dust.

ASBESTOS; OCCUPATIONAL EXPOSORE; AMOSITP:
CHRYSQTILE; CROCIDOLITE; ASBESTOSIS
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<«5a3>

Thomason, M.L.; McGrath, M.W¥.; Smither, w.J.;
Shepherd, J.%., Some anoua{ies in the measurepent of
vulmonary diffusion in asbestosis and chronic
bronchitis with emphysenma., Clin. Sci., 21: 1-13
(1961} . ’

Certified disabled asbestos workers received lung
function tests by the single breath carbon monoxide
method; results were expressed as diffusing capacity
and petreability. The normal results observed in
many of the patients has prompted reconsideration of
the method's usefulness in measuring pulmonary
diffusion.

ASBESTOS; OCCUPATIONAL ®XPOSURE; ASBESTOSIS;
YENTILATORY DEFBCTS; DTAGNOSIS

<5ub>

Anderson, F.; Canmpagnsa, F.A., Asbestosis and
carcinoma of the lung., Arch, Environ. Health, 1(1):
27-32 (1960} .

A casge history is presented of a male ashestos
worker with asbestosis and associated carcinoma of
the lung, The patlent was a heavy sSmoker., Along
vith the assoclation of lung carcinoma and
ashestosis, smoking history shonld be given greater
consideration. Othervigse, correlations hetween
asbestos and cancer may be open to guestion.

ASBESTOSTS; CARCINOMA; LONG; PNEUMOCORTOSIS:
ASBESTOS; FPINGER CLUBBTNG: SHOKING: CANCER; HUMAN

<585>
Anonymous, Complications of asbestosis., Brit. Ned.
Joe 1 1385-1352 (1960) .

A man who worked in an ¥nglish factory for 11 years
developed ashestosis with fatal complications.
Rheusatic fever at an early age was contihutory.
Several participants at a clinocopathological
conference expressed helief, using knowvledge from
previous work, that asbestos patients have a 19
times greater risk of haring lung cancer than does
the general population.

ASBESTOS: OCCUPATIONAL EY2OSORE; ASBRSTOSIS; LUWG
CANCER; HUMAW

<5H6>
Keal, E.2., Rsbestosis and abdominal neoplasms.,
Lancet, 2: 1211-1216 (1960).

approxinmatiey 80 cases of asbegtosis (23 female and
19 male} are reviewed emphasizing types and
durations of exposure and other disease relevancies.
0f 10 deaths, 18 were associated with lung cancer
(10 men, 4 women): high incidence for sen may be due
to selection. MNine women and one man died with
cvarian or peritoneal cancers. This appears to be
wore than a chance occurrence. Retastisis from
other carcinoma sites seess unlikely, Asbestoes
bodtes were found in the sputum of one bronchial
carcinoma patient and in one case of peritoneal
CARCer vears after the last exposure.

ASBESTOS; OCCNPATINNAL EYPOSURE; LONG; ASBESTOSIS:
CRNCER; CARCINOMA; GASTROINTESTINAL
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<547

Leathart, G.L., Clinical, hronchographic,
radiological and physioclogical observations in ten
cases of asbestoszis., frit, J. Tnd. Med., 17:
213~-225 (1960).

Low vital capacity most often accompanies fibrosis
in the lungs of asbestos workers. Vital capacitv of
all exposed workers should therefore be weaszured
perlodically since progressive decline indicates
disease. The possibility that asbestos dust may
damage the lungs without causing fibdrosis can be
ascertained hy measering diffusing capacity., This
report is an in-depth analysis of 10 asbestosis
cases.

ASBESTOS; OCCUPATIONAL EXPOSURE; YRNTILATORY
DEPECTS; FIBROSIS; LOUONG; ASBESTOSIS; DIAGNCSIS; HOMAR

<548> .

Schaidt, K.G., Asbestos types, their optical
investigations and thelr patholegical action., Staub
Relinhalt. Luft, 20(6): 173-180 {1950y .

Eleven types of asbestos dust are identifiable by
phase-contrast microscopic technigques. 111 asbestos
dust should be consldered hazardous, especially
chrysotile, amosite, and crocidolite, since they can
epter the alevplar tracts more readily than some of
the other types,

ANOSTTR; ANALTSIS; ASSESTNS; CHRYSOTILE; CROCIDOLITE

<509>

W¥agner, J.C.; Sleggs, C.A.; Marchand, P., Diffuse
pleoral maesothelioma arnd ashestos exposute in the
¥orth Western Cape Province., Brit. J. Ind, %ed.,
17: 260=271 (1960Y.

Priary malignant tumors of the pleata are rare. In
thirty-three cases (22 males, 11 females) of diffuse
pleural mesothelioma, all but one had been exposed
to crccidolite ashestos. Mostly the exposure was in
the Asbestos Hills in the Northwestern Cape
Province in South Rfrica. Occupation and place of
residence were significant in correlating ashestos
with the tumors, since they rarely occur elsewhere
in South Africa.

ASPESTOS; MESOTHELIONA; CROCIDOLITE; ASRESTOS
BTNING; OCCUPATIONAL EXPOSURR: AUMAN
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